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Abstract 
Background 
Chronic diseases including cardiovascular disease, type 2 diabetes, respiratory 
diseases and some cancers are the leading cause of death and disability in Australia 
and worldwide (Lozano, et al., 2012; World Health Organization, 2011b). These 
diseases are largely preventable being attributable to modifiable lifestyle risk factors 
including lack of physical activity, unhealthy diet, tobacco smoking, harmful use of 
alcohol and overweight and obesity (Lim et al., 2012; World Health Organization, 
2009, 2011b, 2013). Physical activity, including regular exercise, has a range of 
health benefits important to reduce the risk of chronic disease developing (Reiner et 
al., 2013; World Health Organization, 2009). 
Compared to national and international physical activity guidelines (Australian 
Government Department of Health, 2012; World Health Organization, 2010), there is 
evidence many midlife Australian women are not engaging in sufficient physical 
activity and exercise for health (Australian Bureau of Statistics, 2013, 2014d). 
Further, high proportions of women have an unhealthy diet, are smoking tobacco and 
are overweight or obese (Australian Institute for Health and Welfare, 2012, 2014).  
In this context, the ‘Women’s Wellness Program’ (Anderson, D. et al., 2013)  is a 
multiple health behaviour change intervention developed for midlife women that 
targets a range of modifiable health behaviours for the primary prevention of chronic 
disease. 
Women perceive a range of benefits and barriers to exercise, and while there is 
evidence that barriers perceptions predict actual physical activity and exercise 
behaviour (Adams & McCrone, 2011; Eyler et al., 2002; Kaewthummanukul et al., 
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2006; Osuji, et al., 2006), no studies have modelled what factors predict perceptions 
of barriers in midlife Australian women. Further, no studies have investigated the 
effect of a multiple health behaviour change intervention on perceived benefits and 
barriers to exercise. 
Social cognitive theory (SCT) (Bandura, 1977, 1998, 2004, 2012) provides the 
theoretical framework for this study. According to SCT, health promotion comprises 
a group of core determinants including: knowledge of health risks and benefits; 
perceived self-efficacy; outcome expectations; health goals, and perceived 
facilitators and impediments to change (Bandura, 2004). The concept of perceived 
benefits equate to positive outcome expectations, while perceived barriers are 
impediments to change (Bandura, 1977, 1997, 2004). 
 Aims 
This PhD study is embedded within the “Women’s Wellness Program’ study 
(C.I. D. Anderson). The PhD study has separate and distinct aims and research 
questions and is divided into two phases. In Phase 1 of the study, the primary aim is 
to investigate the factors that predict perceived barriers to exercise in midlife women. 
In Phase 2, the primary aim is to compare the effect of the intervention, delivered in 
different modes, on perceived barriers to exercise in women participating in the 
intervention. The secondary aims of Phase 2 of the study are to investigate the effect 
of the intervention on perceived benefits to exercise, actual physical activity and 
exercise and perceived self-efficacy for exercise. 
Methods 
In Phase 1 cross sectional data were collected from participants (N = 225) pre 
intervention. In Phase 2 of the study, data were collected from participants (N = 157) 
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post intervention. Participants were Australian women aged between 40 to 65 years 
old. Data were collected using self-report online questionnaires. 
The intervention (Women’s Wellness Program) is a structured 12 week 
program that targets a range of health behaviours including: exercise, healthy eating, 
smoking, alcohol consumption, stress management, sleep, menopausal symptoms, 
weight management and health screening behaviours. The intervention is delivered in 
three different modes: A. online independent; B. face-to-face supported, and; C. 
online supported. Support provided to Groups B and C includes health education and 
goal setting to facilitate behaviour change, delivered by Registered Nurses at 0, 4, 8 
and 12 weeks. 
Results 
The average age of participants in this study is 51 years old. The majority are 
married, born in Australia, employed, have a high level of educational attainment and 
household incomes above AUS$60,000. 
In this study, women generally had positive perceptions of the benefits of 
exercise and low perceptions of the barriers to exercise. The leading benefits women 
report relate to physical performance and preventive health; while the leading 
barriers relate to physical exertion and time expenditure.  
Women in all three intervention groups report a statistically significant increase 
in positive perceptions about exercise (p < .05); a significant increase in exercise and 
physical activity (p < .01) with moderate to large effect sizes observed for overall 
physical activity (d = .5 to .87). Participants receiving support from a Registered 
Nurse report a greater magnitude of change post intervention. There is no statistically 
significant change in perceptions of barriers or self-efficacy for exercise post 
intervention. 
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Hierarchical linear regression modelling investigates the predictors of 
perceived barriers to exercise both pre and post intervention. Pre intervention, 
perceived benefits,  perceived self-efficacy for exercise,  physical and mental well-
being are statistically significant predictors of perceived barriers (p < .01) with the 
model explaining 41% of variance in barriers scores. Post intervention, perceived 
benefits, perceived self-efficacy for exercise, age and overall physical activity are 
significant predictors of perceived barriers (p < .01) explaining 42% of variance in 
barriers scores.  
Linear regression modelling of the predictors of actual physical activity shows 
that perceived barriers to exercise, mental and physical well-being and self-efficacy 
for exercise are significant predictors (p < .01) and explain a large proportion of 
variance in overall physical activity post intervention (47%).  
Conclusions 
This study makes a significant contribution to knowledge about midlife 
Australian women’s perceptions of the perceived benefits and barriers to exercise 
and the factors that predict barriers to exercise. The study provides evidence that a 
multiple health behaviour change intervention (Women’s Wellness Program) is 
likely to be effective in improving positive perceptions about exercise and increasing 
physical activity and exercise in midlife women.  Further, it provides evidence that 
interventions targeting modifiable risk factors can effectively be delivered in online 
delivery modes, that include health consultations delivered by Registered Nurses in a 
variety of formats. 
Aligned with social cognitive theory a conceptual model is proposed, where a 
reciprocal relationship and paths of influence between the intervention, perceived 
benefits and barriers to exercise, exercise self-efficacy and actual physical activity 
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constructs is explained and illustrated. More broadly, findings of this study have 
potential implications for health promotion practice, nurse education and health 
promotion policy aimed at lifestyle risk factor reduction for the prevention of chronic 
disease in midlife women.  
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Chapter 1: Introduction 
This chapter outlines the background and aims of this study (Section 1.1 and 
1.2). In Section 1.3 the methods and conceptual framework are described with the 
significance and scope of the study discussed in Section 1.4. Definition of terms is 
provided is provided at Section 1.5, and finally an outline of the remaining chapters 
of the thesis is provided in Section 1.6.   
1.1 BACKGROUND 
Chronic disease or non-communicable diseases pose a huge and growing health 
problem both globally and nationally. Included under the umbrella term of ‘chronic 
disease’ are conditions like cardiovascular disease, some cancers, type 2 diabetes, 
respiratory and renal diseases, and a range of other long term illnesses. In Australia, 
as in other parts of the world, these diseases are the leading cause of death and 
disability in both women and men (Lozano et al., 2012; World Health Organization, 
2011b). They pose a huge burden and cost not only on the health of individuals, but 
impact families, communities and the health system. 
Importantly, chronic diseases are preventable being largely attributable to 
modifiable lifestyle risk factors especially physical inactivity, unhealthy diet, tobacco 
smoking, harmful use of alcohol and overweight and obesity (Lim et al., 2012; 
World Health Organization, 2009, 2011b, 2013). Physical activity and exercise, in 
particular, has a multitude of health benefits important for the primary prevention of 
diseases like cardiovascular disease, type 2 diabetes and some cancers (Reiner et al., 
2013; World Health Organization, 2009). 
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Many Australian women not undertaking sufficient physical activity and 
exercise for health (Australian Bureau of Statistics, 2013, 2014d). Further, many 
have unhealthy diets, are smoking tobacco, and with increasing rates of overweight 
and obesity are at increased risk of developing illness (Australian Institute for Health 
and Welfare, 2012, 2014). This is particularly the case for midlife women who not 
only experience physiological changes related to menopause, but also the 
accumulated effects of unhealthy lifestyle. 
There is evidence that multiple health behaviour change (MHBC) interventions 
for the primary prevention of chronic disease in women, are effective in changing 
exercise behaviour (Anderson, D., Mizzari, Kain, & Webster, 2006; Folta et al., 
2009; Kuller et al., 2012; Will, Farris, Sanders, Stockmyer, & Finkelstein, 2004). 
More recently web-based MHBC interventions are becoming more common and 
have shown positive results (Cook, Billings, Hersch, S., & Hendrickson, 2007; 
Joseph, Durant, Benitez, & Pekmezi, 2014; Oenema, Brug, Dijkstra, de Weerdt, & de 
Vries, 2008; Schulz et al., 2014). In this context, the ‘Women’s Wellness Program’ 
study investigates the efficacy of a web-based multiple health behaviour change 
intervention tailored for midlife women that targets a range of health behaviours 
including exercise. 
Midlife women perceive a range of benefits and barriers to exercise that impact 
on their motivation and confidence to participate in regular physical activity for 
health (Gatewood et al., 2008; Jones & Nies, 1996; Perry, Rosenfeld, & Kendall, 
2008; Ransdell, Detling, Hildebrand, & Lau, 2004; B.  Williams, Bezner, Chesbro, & 
Leavitt, 2006). While there is evidence that perceptions about barriers are associated 
with actual exercise behaviour (Adams & McCrone, 2011; Eyler, Matson-Koffman, 
et al., 2002; Kaewthummanukul, Brown, Weaver, & Thomas, 2006; Osuji, 
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Lovegreen, Elliott, & Brownson, 2006), no studies to date have modelled the factors 
that influence perceptions of barriers in midlife Australian women. Further no studies 
have investigated the effects of a multiple health behaviour change intervention on 
perceived benefits and barriers to exercise. 
1.2 STUDY DESIGN 
This PhD study was embedded within the ‘Women’s Wellness Program’ study 
(QUT Bluebox Proof of Concept Grant; Chief Investigator D. Anderson).  The 
‘parent’ project is a novel behavioural intervention using a web-based program and 
book designed for midlife women. The intervention targets multiple health 
behaviours including exercise and physical activity, healthy eating, sleep and stress 
management. It also aims to improve knowledge and understanding about 
menopause, chronic disease risk factors and health screening behaviours. 
The aims of the parent study were to: 
a. Develop and test a web-based health promotion program and book; 
b. Investigate the effect of the intervention on BMI, modifiable health 
behaviours, health and well-being, sleep and menopausal symptoms; 
c. Evaluate the equivalency of three different modes of delivery (A. 
online independent [OI], B. face to face supported [FS], C. online 
supported [OS]), and: 
d. Evaluate the feasibility and cost of different modes of delivery with a 
view to potential commercialisation. 
1.2.1 Roles and responsibilities 
As a member of the research team on the parent study, the student had dual 
roles and responsibilities.  The student was employed concurrently as a part-time 
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senior research assistant to assist with development of the program book, program 
website, training manual and undertake recruitment and data collection activities. 
As a PhD candidate, the student built on work undertaken as a Research 
Masters student that sought to investigate barriers to healthy lifestyle activities in 
midlife Australian women with type 2 diabetes. The student undertook relevant 
independent course work, research training, skill development and scholarship with 
the separate and distinct responsibility to develop their own literature review, 
theoretical framework, research aims, research questions, data coding and data 
analysis plan. Further, the student had a separate SPSS database and undertook data 
cleaning and full analysis relevant to the PhD research questions.  
1.2.2 Intellectual property 
As the PhD study was linked to a study funded by QUT Proof of Concept 
grant, an Intellectual Property (IP) Agreement was completed. Under this agreement 
Queensland University of Technology retains the IP to the multiple health behaviour 
change intervention (The Women’s Wellness Program) while the student retains IP 
ownership of the contents of their thesis. 
1.3 PHD RESEARCH AIMS 
This PhD study has a separate and distinct purpose to investigate the perceived 
benefits and barriers to exercise in midlife women participating in the multiple health 
behaviour change intervention. Specifically, the study has two phases: in Phase 1, 
cross sectional baseline data is collected from participants and analysed to examine 
the factors that predict perceived benefits and barriers to exercise. Phase 2 of the 
study uses pre and post intervention data to investigate the effect of different delivery 
modes of the program, on perceived benefits and barriers to exercise, actual physical 
activity and exercise self-efficacy. 
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In Phase 1 of the study, the primary aim is to investigate the factors that predict 
perceive barriers to exercise in midlife women. In Phase 2, the primary aim is to 
compare the effect of the intervention, delivered in different modes, on perceived 
barriers to exercise in women participating in the 12 week health promotion 
intervention. The secondary aims of Phase 2 of the study are to investigate the effect 
of the intervention on perceived benefits to exercise, actual physical activity and 
exercise and perceived self-efficacy for exercise. 
In order to address these aims, the following questions are posed: 
Research Question 1: 
To what extent do socio-demographic factors, health factors, perceived 
benefits and perceived self-efficacy for exercise predict perceived barriers to 
exercise in midlife women? 
Research Question 2: 
Does the 12 week health promotion intervention delivered in three different 
modes (A. online independent; B. face to face with health professional support, and 
C. online with health professional support), change average perceived barriers to 
exercise in midlife women? 
Research Question 3: 
Does the 12 week health promotion intervention delivered in three different 
modes (A. online independent; B. face to face with health professional support, and 
C. online with health professional support) change average perceived benefits of 
exercise in midlife women? 
Research Question 4: 
Does the 12 week health promotion intervention delivered in three different 
modes (A. online independent; B. face to face with health professional support, and 
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C. online with health professional support) change general physical activity, aerobic 
exercise and overall physical activity in midlife women? 
Research Question 5: 
Does the 12 week health promotion intervention delivered in three different 
modes (A. online independent; B. face to face with health professional support, and 
C. online with health professional support) change average exercise self-efficacy in 
midlife women? 
Research Question 6: 
When comparing change over time within and between the intervention groups 
for all continuous variables, what is the meaning and magnitude of those changes? 
Research Question 7: 
Does the model used to predict perceived barriers to exercise pre-intervention 
in Research question 1, accurately predict perceived barriers to exercise post 
intervention? 
1.4 METHODS AND CONCEPTUAL FRAMEWORK 
As stated, this study has two phases: in Phase 1, cross sectional baseline data 
were collected from 225 participants in the ‘Women’s Wellness Program’ study. In 
Phase 2, post intervention data were collected from 157 participants who completed 
the health promotion intervention. 
Participants were Australian women aged between 40 to 65 years old, with an 
average age of 51 years old. Participants were recruited from across Australia from 
metropolitan, regional and rural areas following media publicity about the study. 
Inclusion criteria were: being female; aged between 40 to 65 years old; able to speak, 
read and understand English; basic computer literacy, and; access to a personal 
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computer of tablet device. Exclusion criteria include: self-reported illness or injury 
that would prevent vigorous exercise, or prevent commitment to a 12 week program. 
The intervention (Women’s Wellness Program) is a structured 12-week health 
promotion program based on social cognitive theory. It targets a range of health 
behaviours including: exercise, healthy eating, smoking, alcohol consumption, stress 
management, sleep, menopausal symptoms, weight management and health 
screening behaviours. Important components of the program are the program book, 
program website and health professional consultations delivered by Registered 
Nurses. The intervention is delivered in three different modes: A. online 
independent; B. face-to-face with health professional support, and; C. online with 
health professional support. 
Data were collected using self-report online questionnaires pre and post 
intervention. Descriptive and inferential statistics were used to analyse the data using 
IBM Statistical Package for Social Sciences Version 22. 
Social cognitive theory (SCT) (Bandura, 1977, 1998, 2004, 2012) provides the 
theoretical framework for this study. According to SCT, health promotion comprises 
a group of core determinants including: knowledge of health risks and benefits; 
perceived self-efficacy; outcome expectations; health goals and perceived facilitators 
and impediments to change (Bandura, 2004). In SCT, self-efficacy beliefs are a 
crucial determinant of health behaviour. The concept of perceived benefits equate to 
positive outcome expectations, while perceived barriers are impediments to change 
(Bandura, 1977, 1997, 2004). 
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1.5 SIGNIFICANCE OF THE STUDY 
This study is the first to model the factors that predict midlife Australian 
women’s perceptions about benefits and barriers to exercise. Further, it investigates 
the effect of a novel web-based multiple health behaviour change intervention on 
perceived benefits and barriers and exercise self-efficacy in midlife women. It also 
provides evidence of the effect of different intervention elements and delivery modes 
on benefits and barriers. The study proposes a conceptual model, aligned with SCT, 
of paths of influence between the intervention, perceived benefits and barriers to 
exercise, exercise self-efficacy and actual physical activity.  
Findings of this study have potential implications for health promotion 
practice, in particular the design and delivery of nurse delivered multiple health 
behaviour change interventions tailored for midlife women designed for the primary 
prevention of chronic disease. The study also discusses the implications of the study 
for nurse led interventions and nursing education. Implications of the findings for 
health promotion policy aimed at lifestyle risk factor modification in Australian 
women is also addressed along with recommendations for future research.  
1.6 DEFINITION OF TERMS 
Chronic disease 
Diseases of long duration and slow progression, often incurable, for example 
cardiovascular disease and type 2 diabetes (World Health Organization, 2008a). 
Exercise   
‘A subset of physical activity … planned, structured and repetitive bodily 
movement done to improve or maintain of one or more components of physical 
fitness’ (Casperson, Powell, & Christenson, 1985). 
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Health promotion 
‘The process of enabling people to increase control over the determinants of 
health and thereby improve their health’ (World Health Organization, 1986) 
Midlife women 
Women aged between 40 to 65 years old. 
Modifiable risk factors 
Risk factors for disease that can be changed, for example, physical activity, 
diet, tobacco smoking, alcohol consumption, overweight and obesity 
Multiple health behaviour change intervention 
A health promotion intervention that targets more than one health behaviour. 
Non-modifiable risk factors 
Risk factors for disease that cannot be changed, for example, biological factors 
such as age, gender, family history, some physical and mental illnesses. Social 
determinants such as socio-economic status and environment may not be static, but 
often influence health behaviour. 
Perceived benefits of exercise 
Perceptions about the positive consequences of exercise behaviour, for 
example, physical health benefits, psychological benefits, preventive health benefits,   
social and life enhancement benefits.   
Perceived barriers to exercise 
Negative perceptions about the obstacles or impediments to action, including 
perceptions that exercise is physically tiring or hard work, time consuming, 
inconvenient, interferes with work or family responsibilities, expensive, 
environmental factors such as lack of convenient facilities or locations to exercise.  
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Physical activity  
‘Any bodily movement produced by skeletal muscles that results in energy 
expenditure’ (Casperson et al., 1985). 
Primary prevention 
Strategies or actions designed to prevent disease developing. 
Self-efficacy for exercise 
‘The conviction that one can successfully execute the behaviour required to 
produce the outcomes’ (Bandura, 1997). 
1.7 THESIS OUTLINE 
Chapter 2 of this thesis reviews the current literature on the subjects of chronic 
disease, chronic disease in Australian women, socio-demographic and health risk 
factors, modifiable risk factors, health promotion interventions for primary 
prevention, perceived exercise benefits and barriers to exercise, and the conceptual 
framework for the study. In Chapter 3, methods used in the study are described in 
detail. Following that, the multiple health behaviour change intervention is described 
in Chapter 4. Chapters 5 and 6 present results of Phase 1 and Phase 2 of the study 
respectively. A full discussion of results is presented in Chapter 7, with final 
conclusions presented in Chapter 8. 
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Chapter 2: Literature Review 
2.1 INTRODUCTION 
The purpose of this chapter is to present the current literature regarding chronic 
disease, health risk factors and exercise behaviour change in women. The literature 
relating to the benefits and barriers of exercise behaviour change is reviewed along 
with the literature relevant to multiple health behaviour change interventions 
designed for women. Theoretical perspectives on behaviour change including the 
health belief model, the health promotion model and social cognitive theory are also 
discussed. This chapter sets the context for the PhD project and articulates the gap in 
knowledge that this study seeks to address. 
2.2 CHRONIC DISEASE  
‘Chronic disease’ is a term that refers to a range of illnesses that are of long 
duration and usually slow progression (World Health Organization, 2011b). More 
recently the term ‘non-communicable disease’ (NCD) is being widely used, 
particularly by the World Health Organization (WHO), to describe a range of 
diseases such as cardiovascular disease, diabetes, cancers and respiratory diseases. In 
Australia, the term ‘chronic disease’ is still widely used and understood, so this term 
is used interchangeably with NCD throughout this thesis. 
Chronic diseases including cardiovascular disease, cancers, respiratory diseases 
and type 2 diabetes are the leading causes of death and disability worldwide (Lozano 
et al., 2012; World Health Organization, 2011b). Chronic diseases are largely 
preventable and are related to a range of health risk factors such as overweight and 
obesity, physical inactivity, unhealthy diet, tobacco smoking and harmful use of 
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alcohol (Lim et al., 2012; World Health Organization, 2009). The WHO argues that 
urgent action is required to address the increasing burden that NCD’s pose to  health 
and wellbeing not only in resource rich countries such as Australia, but also in low 
and middle income countries where they pose a serious and growing problem (World 
Health Organization, 2008b, 2013). To illustrate the extent of the problem, WHO 
estimates that of 57 million global deaths in 2008, 63% (36 million) were caused by 
non-communicable diseases (2011b), principally cardiovascular diseases, diabetes, 
cancer and chronic respiratory diseases. As populations age and NCD’s increase 
worldwide, annual deaths from NCD’s are also expected to increase (World Health 
Organization, 2011b).    
By global standards, Australia is considered a high income country with a 
relatively small population of approximately 23, 050, 000 people, where 89.2% of 
the population live in urban areas (World Health Organization, 2014b). In Australia, 
chronic diseases are estimated to account for 91% of total deaths (147,000) where the 
probability of dying between the age of 30 and 70 years from the four main chronic 
diseases is 9%. 
While age standardised death rates from NCD’s for Australian males and 
females has decreased in recent times (See Figure 2.1), largely due to improved 
detection and treatment of cardiovascular disease and cancer in particular, morbidity 
has increased with people living longer following diagnosis and treatment (World 
Health Organization, 2011b).  
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Figure 2.1. Australian Age Standardised Death Rates from Non-communicable 
Diseases  
(World Health Organization, 2014b) 
 
The most recent WHO Global Action Plan for the Prevention and Control of 
Non-communicable Diseases (2013) emphasises six objectives, including: 
1. To raise the priority accorded to prevention and control in global, 
regional and national agendas; 
2. To strengthen national capacity for the prevention and control of 
NCD’s; 
3. To reduce modifiable risk factors and underlying social determinants 
through creation of health promoting environments; 
4. To strengthen and orient health systems to address the prevention and 
control of NCD’s; 
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5. To promote and support national capacity for high quality research and 
development for the prevention and control of NCD’s, and; 
6. To monitor the trends and determinants of NCD’s and evaluate progress 
in their prevention and control. 
Further, the WHO Action Plan (World Health Organization, 2013) describes 
nine voluntary global targets to address the growing burden of non-communicable 
diseases, including: 
 A 25% relative reduction in risk of premature mortality from 
cardiovascular diseases, cancer diabetes, or chronic respiratory disease; 
 At least 10% relative reduction in the harmful use of alcohol; 
 A 10% relative reduction in prevalence of insufficient physical activity; 
 A 30% relative reduction in mean population intake of salt/sodium; 
 A 30% relative reduction in prevalence of current tobacco use in 
persons aged 15+ years; 
 A 25% relative reduction in the prevalence of raised blood pressure; 
 Halt the rise in diabetes and obesity; 
 At least 50% of eligible people receive drug therapy and counselling to 
prevent heart attacks and strokes; 
 An 80% availability of affordable basic technologies and essential 
medicines to treat major non-communicable diseases. 
When examining these objectives and targets it is clear that prevention is 
emphasised as much as control. With reduction of modifiable risk factors being an 
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essential component of prevention strategies and actions targeting non-
communicable diseases.  
At a national level in Australia, a National Preventive Health Strategy was 
launched in 2009 by the Federal Government with an emphasis on the burden of 
disease caused by obesity, tobacco and harmful alcohol consumption (Australian 
Government Department of Health and Ageing, 2009). The Australian Institute of 
Health and Welfare in their recent report Australia’s Health 2014 (2014) emphasise 
that  chronic disease is a major problem that not only has personal and social costs, 
but also results in a large economic burden due to the combined effects of health care 
costs and lost productivity from illness and death. 
The National Women’s Health Policy 2010 (Australian Government 
Department of Health and Ageing, 2010) emphasises five priority health issues to 
improve the health and wellbeing of Australian women in the coming decades. These 
include: the prevention of chronic diseases through the control of risk factors; mental 
health and wellbeing; sexual and reproductive health, and; healthy ageing. In relation 
to the prevention of chronic disease, the policy targets cardiovascular disease, cancer 
and diabetes and risk factors such as nutrition, physical inactivity, alcohol and 
tobacco consumption and obesity. The policy also emphasises the need for better 
understanding of the context of women’s lives “including the barriers that prevent 
women taking up healthier lifestyle behaviours” (Australian Government Department 
of Health and Ageing, 2010, p. 8). 
In the following section, the impact of the leading chronic diseases that affect 
Australian women, including cardiovascular disease, cancers, chronic respiratory 
disease and type 2 diabetes, are discussed in more detail.  
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2.3 CHRONIC DISEASE IN AUSTRALIAN WOMEN 
Chronic diseases are responsible for the largest proportion of illness and death 
in both women and men. To illustrate the extent that the leading non-communicable 
diseases affect Australian women burden of disease statistics for cardiovascular 
disease, cancer, chronic respiratory disease and type 2 diabetes is outlined. There are 
a number of metrics used to quantify burden of disease, in this section prevalence, 
age standardised mortality rates and years of life lost (YLLs) are presented. Years of 
life lost quantify premature mortality by weighting younger deaths more than older 
deaths (Institute for Health Metrics and Evaluation, 2014). 
Cardiovascular disease 
Cardiovascular disease is an umbrella term that refers to a range of diseases 
that affect the heart and blood vessels. Two diseases of particular concern are 
ischaemic heart disease and hypertension. Ischaemic heart disease (CHD) refers to 
disease of the small coronary arteries that supply the heart muscle with blood, where 
the arteries become narrow and hardened (atherosclerosis). This often leads to chest 
pain (angina) and heart attack caused by plaque rupture and blood clot formation 
within a coronary artery (myocardial infarction) (Australian Institute for Health and 
Welfare, 2014). In the most recent AIHW report based on 2011-12 health data 
collected by the Australian Bureau of Statistics, an estimated 427 people per 100,000 
had ischaemic heart disease, with the condition more common in men than women 
(2014). Ischaemic heart disease is the leading cause of death in both men and women 
(2014) with an age standardised death rate of 53.6/100,000 for women in 2012 
(9,139 deaths) (Australian Bureau of Statistics, 2014a). The ABS estimates that the 
years of potential life lost (YLL) due to coronary heart disease in 2012 for females 
was 14,203 (2014a). 
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On a positive note, death rates have fallen dramatically (73%) in the last three 
decades due to improved medical and surgical treatments for coronary artery disease. 
However, the decline varies over time and with age groups, where compared to those 
aged 70 years and over, death rates in the 55 to 69 year age bracket have plateaued in 
the last 5 years (Australian Institute for Health and Welfare, 2014). The AIHW also 
highlights that the burden of disease is higher in lower-socioeconomic groups and 
especially Aboriginal and Torres Strait Islander people with rates of heart attack 2.5 
times higher than the general population (2014). 
Hypertension or high blood pressure affects 10.2% of the population and is the 
most common chronic condition managed by general practitioners in Australia 
(Australian Institute for Health and Welfare, 2014). Hypertension not only 
contributes to coronary heart disease but also to cerebro-vascular disease and stroke. 
Cerebrovascular disease was the third leading cause of death in females in 2012, with 
an age standardised death rate of 38.9/100,000 for females (6,534 deaths) (Australian 
Bureau of Statistics, 2014a).  
Cancers 
There are many types of cancer, but broadly ‘cancer’ refers to diseases in 
which a genetic mutation occurs and the resulting malignant cells divide without 
control, often invading nearby tissues or spreading to other parts of the body through 
the blood and lymphatic system (Australian Institute for Health and Welfare, 2014). 
Cancer is a major cause of illness in Australia, with the incidence in 2012 lower in 
women (406 per 100,000 population) compared to men (585 per 100,000) 
(Australian Institute for Health and Welfare, 2014). Mortality from all cancers in 
women was 131 per 100,000 population (Australian Bureau of Statistics, 2014a), 
with five year survival rates of 65% overall (Australian Institute for Health and 
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Welfare, 2014). Cancer can develop at any age but is more common as people age, 
with 70% of all cancers diagnosed in those aged 60 and over. Breast cancer is the 
most common cancer diagnosed in Australian women and the sixth leading cause of 
death in females in 2012 (2,795 deaths) (Australian Institute for Health and Welfare, 
2014). Following breast cancer, the next most common cancers in women are bowel, 
melanoma, lung and uterine cancer (Australian Institute for Health and Welfare & 
Australasian Association of Cancer Registries, 2012). Cancer of the trachea, 
bronchus and lung cancer were the fourth leading cause of death in females in 2012 
(3,255 deaths) (Australian Bureau of Statistics, 2014a). The ABS estimates that the 
years of potential life lost (YLL) due to cancer in 2012 for females was 143,109 
(2014a). 
Chronic respiratory diseases 
Chronic respiratory disease includes illnesses such as asthma and chronic 
obstructive pulmonary disease (COPD). Asthma is a chronic inflammatory condition 
of the airways that leads to episodes of wheezing, coughing, shortness of breath and 
chest tightness (National Asthma Council Australia, 2014). Asthma varies in severity 
and acute episodes are often triggered by factors such as allergies to dust or pollen or 
upper respiratory tract infections. COPD includes conditions such as chronic 
bronchitis and emphysema where there are permanent structural changes in the lungs 
and airways leading to diminished lung function and symptoms such as shortness of 
breath, chronic cough, excess sputum, wheezing, fatigue and weight loss (Global 
Initiative for Chronic Obstructive Lung Disease, 2014).  
In 2011-12 approximately 10% of the Australian population had asthma, with a 
fewer number affected by COPD (2%) (Australian Institute for Health and Welfare, 
2014). The age standardised death rate for Australian women in 2012 from chronic 
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lower respiratory diseases was 20.7/100,000 with most of those deaths being 
attributed to COPD (Australian Bureau of Statistics, 2014a). In 2012, COPD was the 
fifth leading cause of death in females (3,107 deaths) with years of potential life lost 
due to chronic respiratory disease being 11,091 (Australian Bureau of Statistics, 
2014a).  
Type 2 diabetes 
Type 2 diabetes is a chronic condition characterised by high levels of glucose 
in the blood, caused by the inability of the pancreas to produce insulin or the inability 
of the body to use insulin that it does produce (insulin resistance) (Australian 
Institute for Health and Welfare, 2014). Unlike type 1 diabetes that is an autoimmune 
disease, type 2 diabetes is largely preventable and is usually associated with 
behavioural risk factors including unhealthy eating, physical inactivity and 
overweight and obesity (Australian Institute for Health and Welfare, 2014). Diabetes 
is a complex condition that may lead to a range of serious complications including 
cardiovascular disease, renal failure, blindness and lower limb amputation 
(Australian Institute for Health and Welfare, 2014). 
Type 2 diabetes is becoming more common, largely due to increasing rates of 
overweight and obesity both globally and in Australia (World Health Organization, 
2011b). Diabetes more than doubled between 1989-90 and 2011-12; with 5.1% of 
adults having diabetes in 2011-12 and a further 3.1% having impaired fasting glucose 
levels, indicating high risk of diabetes (Australian Bureau of Statistics, 2014d). The 
ABS has pointed out that this is likely to be an underestimate with type 2 diabetes 
often being undiagnosed (2014d). In the 2011-12 Australian Health Survey an 
estimated 1 million people in Australia have diabetes, with 85% being type 2 
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diabetes (Australian Bureau of Statistics, 2014d).  Diabetes is also more common in 
men (6%) than women (4%) and in older age groups.  
Diabetes was the eighth leading cause of death in Australian women in 2012 
(2,040 deaths), however it was an associated cause of death in a further 10,900 
deaths that had multiple causes. The age standardised death rate from diabetes in 
2012 was 13/100,000 with years of potential life lost 6,507 (Australian Bureau of 
Statistics, 2014a). 
While this description of leading chronic diseases that affect Australian women 
is not exhaustive, it illustrates the burden these diseases place not only on individuals 
but also the community. Although it is beyond the scope of this literature review to 
discuss all chronic diseases, it is worth noting that other illnesses such as heart failure 
and chronic kidney disease, are also a significant cause of mortality and morbidity in 
Australia. In the following section, the socio-demographic and health risk factors that 
contribute to the development of chronic diseases are discussed.   
2.4 SOCIO-DEMOGRAPHIC AND HEALTH RISK FACTORS 
In this section some of the socio-demographic and health characteristics related 
to increased risk of chronic disease are outlined. These factors are often described as 
‘non-modifiable’ risk factors or social determinants; however, they often combine 
with modifiable risk factors to influence the absolute risk of an individual developing 
particular diseases. At a population level, these factors affect the relative risk (ratio) 
of chronic disease mortality and burden of disease (World Health Organization, 
2011a). In this section, cardiovascular disease will be used as the example to 
illustrate how these factors can impact on the risk of disease.  
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Age 
The prevalence of chronic disease increases with age and usually reflects the 
cumulative effect of health influences over the lifespan including biological, social, 
and behavioural factors for example: genetic factors, ethnicity, income, education, 
tobacco smoking, nutrition and physical activity (World Health Organization, 2013). 
For example, Table 2.1 shows the proportion of Australian women and men with 
cardiovascular disease in different age groups. Through the lifespan men have higher 
rates of cardiovascular disease than women, however for both genders the proportion 
of CVD more than doubles between the age groups 45-54 and 55-64 years. 
Table 2.1 
Proportion of Australian Adults with Cardiovascular Disease 
Age group in 
years 
Females % Males % 
25 – 34 0.5 0.5 
35 – 44 1.6 1.7 
45 – 54 3.2 4.6 
55 – 64 7.5 10.2 
65 – 74 14.0 20.1 
85 – 84 23.3 29.6 
   Note. From the Australian Health Survey 2011-12 (ABS, 2014) 
Along with increased prevalence, the mortality and burden of disease from 
cardiovascular disease also increases with age for both men and women (Australian 
Bureau of Statistics, 2014d; World Health Organization, 2011a).  
Gender 
Women tend to develop cardiovascular disease about seven to ten years later 
than men (World Health Organization, 2011a). Midlife for women is a time of 
transition to menopause, where oestrogen levels decline. Before menopause, 
oestrogen helps protect from cardiovascular disease by increasing levels of high 
density lipids (HDL ‘good’ cholesterol) and decreasing low density lipids (LDL 
 Chapter 2: Literature Review 22 
‘bad’ cholesterol) in the blood (Australian Institute for Health and Welfare, 2010). 
After menopause, women develop higher concentrations of total cholesterol and with 
weight gain, can also develop elevated triglycerides that are a strong contributor to 
increased cardiovascular risk (Australian Institute for Health and Welfare, 2010). 
While women aged 35 – 44 years are less likely to have high cholesterol than men at 
the same age, this changes as women age with women 55 years and older more likely 
to have high cholesterol than men at the same age (Australian Institute for Health and 
Welfare, 2010). 
Social determinants 
Low socio-economic status is known to increase the risk of cardiovascular 
disease and other chronic diseases (Lynch & Davey-Smith, 2005; Loucks et al., 
2009). This is often closely linked to behavioural and metabolic risk factors such as 
smoking, nutrition, physical inactivity and obesity that are more prevalent with lower 
socio-econonomic status (World Health Organization, 2011b). It can also be related 
to infant and childhood factors such as poor maternal health, low birth weight, poor 
nutrition and childhood obesity that are known to increase the risk of developing 
cardiovascular disease as an adult (Lynch & Davey-Smith, 2005; Loucks et al., 
2009). In Australia, a higher proportion of women fall into the lowest income bracket 
compared to men, conversely a lower proportion fall into the highest income bracket 
(Australian Institute for Health and Welfare, 2010). 
Other factors such as educational attainment have been found to be inversely 
associated with body mass index and cigarette smoking, while vigorous leisure time 
physical activity is positively associated with educational attainment in women and 
men (Garrison, Gold, Wilson, & Kannel, 1993; Loucks et al., 2012). 
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In Australia, coronary heart disease has a 40% higher death rate in adults living 
in lowest socio-economic groups compared with the highest socio-economic groups 
(Australian Institute for Health and Welfare, 2014). The burden of cardiovascular 
disease and other chronic diseases is greater in Aboriginal and Torres Strait Islander 
people than other Australians, with life expectancy for women 73.7 years compared 
to 83.1 years for non-Indigenous women (69.1 years for Indigenous men compared 
to 79.7 years for non-Indigenous) (Australian Institute for Health and Welfare, 
2014). Two thirds of this gap in death rates between Indigenous and non-Indigenous 
Australians has been attributed to chronic disease (Australian Health Ministers' 
Advisory Council, 2012). 
Physical health 
It is common for people to have more than one chronic disease at the same 
time, for example those with type 2 diabetes are at much higher risk of having 
coronary heart disease and kidney disease. In fact, in Australia about 20% of deaths 
have five or more diseases associated with them (Australian Institute for Health and 
Welfare, 2014). This is largely because of common risk factors that diseases like 
cardiovascular disease and type 2 diabetes share, including obesity, hypertension, 
hypercholesterolaemia (high cholesterol) and being physically inactive. In addition, 
hyperglycaemia (high blood glucose) causes increased atherosclerosis (narrowing) in 
blood vessels increasing the risk of coronary heart disease, stroke, kidney disease and 
blindness (Fowler, 2008). 
Other common health conditions can also impact on cardiovascular risk, for 
example arthritis and musculoskeletal conditions can make it difficult for people to 
exercise. These conditions are very common in adults with an estimated 28% of the 
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Australian population having arthritis and/or other musculoskeletal conditions like 
back pain (Australian Institute for Health and Welfare, 2014). 
Mental health  
Mental health and well-being can also impact on the risk of chronic diseases 
developing. In Australia, the most common mental disorders are depression, anxiety 
and substance use disorders (Australian Institute for Health and Welfare, 2014).  
Anxiety disorders involve feelings of tension, distress and nervousness are more 
prevalent in women than men, with rates above 20% for all age groups between 16 to 
54 years (Australian Bureau of Statistics, 2008). Depression, a mood disorder, is also 
more common in Australian women (5.1%) than men (3.1%). Substance use 
disorders involve the harmful use of alcohol or drugs (illicit or prescribed) with more 
men (7.0%) affected than women (3.3%) (Australian Bureau of Statistics, 2008). 
Depression is known to increase the risk of coronary heart disease through a 
number of possible biological pathways including alterations in the autonomic 
nervous system leading to raised blood pressure, elevated cortisol levels, platelet 
activation and inflammation (Lett et al., 2004). Certain behavioural risk factors are 
also known to have an association with mental health problems including smoking, 
obesity, physical inactivity and harmful use of alcohol, compounding the risk of 
cardiovascular disease and other chronic disease developing in people with mental 
health problems (Australian Bureau of Statistics, 2008).   
Using cardiovascular disease as an example, this section has provided an 
outline of some of the social and health risk factors that increase the risk of chronic 
disease. In the following section, the major modifiable risk factors are discussed with 
a particular focus on physical activity, diet, tobacco smoking, alcohol consumption 
and overweight and obesity. 
 Chapter 2: Literature Review 25 
2.5 MODIFIABLE RISK FACTORS 
While individuals are more susceptible to developing chronic disease due to 
biological, social and health factors, it is very clear that behavioural risk factors lead 
to a range of physiological and metabolic changes in the body that substantially 
increase the risk of disease developing (Lim et al., 2012; World Health Organization, 
2009). The key risk factors identified by the WHO as having most impact on chronic 
disease are tobacco smoking, insufficient physical activity, harmful use of alcohol 
and unhealthy diet (World Health Organization, 2011b, 2013). It is usually the 
combination and synergy of these behavioural risk factors that lead to metabolic and 
physiologic risk factors developing, including raised blood pressure, 
overweight/obesity, hyperglycaemia (high blood glucose) and hyperlipidaemia (high 
blood fats)(World Health Organization, 2011b).  
In Australia, most people have at least one risk factor with the majority not 
consuming sufficient fruit and vegetables and 60% of people not getting sufficient 
physical activity (Australian Institute for Health and Welfare, 2012). It is very 
common for people to have more than one risk factor, and as the number of risk 
factors increase, so does the risk of developing a chronic disease (Australian Institute 
for Health and Welfare, 2012; World Health Organization, 2011b). Causal pathways 
are complex and beyond the scope of this literature review to describe in detail, 
however, the key point is that behavioural risk factors can be modified in order to 
prevent disease developing. Further, behaviour modification can improve or reverse 
metabolic risk factors like obesity, hypertension, high cholesterol and high blood 
glucose.  The Global Burden of Disease Study (Lozano et al., 2012) has quantified 
the burden of disease attributable to the leading behavioural and metabolic risk 
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factors, with the top 10 risk factors and associated diseases in Australia presented in 
Table 2.2. 
Table 2.2 
Leading Risk Factors and Associated Diseases in Australia
a
 
Rank Risk factor Diseases attributable to the risk factor
b
 
1 Dietary risks Cardiovascular diseases, cancer, diabetes 
2 High body mass index Cardiovascular diseases, diabetes, musculo-skeletal 
disorders, cancer 
3 Smoking Cancer, chronic respiratory diseases, cardiovascular 
diseases, diabetes 
4 High blood pressure Cardiovascular diseases, diabetes 
5 Physical inactivity Cardiovascular diseases, cancer, diabetes 
6 High fasting blood glucose Diabetes, cardiovascular diseases 
7 High total cholesterol Cardiovascular diseases 
8 Alcohol use Mental and behavioural disorders, cancer, cirrhosis of 
the liver, cardiovascular diseases, chronic respiratory 
diseases, diabetes,  
9 Drug use Mental and behavioural disorders, intentional injuries 
10 Occupational risks Musculo-skeletal disorders, cancer, chronic respiratory 
diseases 
Notes. 
a
Adapted from Institute for Health Metrics, Global Burden of Disease Profile Australia (2014, 
p. 3);  
bHighest to lowest ranked diseases based on % DALY’s attribuble to the risk factor.   
 
For Australian women, risk factors 8 to 11 are ranked slightly differently with 
drug use ranked at 8, occupational risks ranked at 9, intimate partner violence at 10 
and alcohol use ranked 11(Institute for Health Metrics and Evaluation, 2013). 
Behavioural risk factors are particularly relevant to this PhD study that investigates 
perceived barriers to exercise in midlife Australian women. The focus of this study is 
physical activity and exercise, so this will be the risk factor most emphasised. 
However, because risk factors are often combined, the other leading behavioural risk 
factors will also be outlined along with the current recommendations for health. 
Importantly, the actual health behaviour of Australian women in relation to those 
recommendations is discussed. 
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2.5.1 Physical activity 
There is irrefutable evidence that physical activity including regular exercise 
has many benefits for physical and mental health and can reduce the risk of coronary 
heart disease, type 2 diabetes, some cancers, hypertension, obesity, depression, 
dementia and osteoporosis (Australian Institute for Health and Welfare, 2012; 
Reiner, Niermann, Jekauc, & Woll, 2013; Warburton, Whitney Nicol, & Bredin, 
2006; World Cancer Research Fund / American Institute for Cancer Research, 2007; 
World Health Organization, 2009). The World Health Organization has estimated 
that globally, physical inactivity causes 30% of the burden of disease from ischaemic 
heart disease, 21 – 25% of breast and colon cancers and 27% of type 2 diabetes 
(2009). In middle and high income countries lack of physical activity is the fifth 
leading risk factor contributing to the burden of disease in both women and men 
(Institute for Health Metrics and Evaluation, 2013). In women, there is evidence that 
higher levels of physical activity reduce the risk of death (Trolle-Lagerros et al., 
2005), and can prevent physical and cognitive decline in postmenopausal women 
(Anderson, Seib, & Rasmussen, 2014). 
There is also emerging evidence that sedentary activity like prolonged sitting is 
particularly detrimental to health. A recent meta-analysis of daily sitting time, pooled 
data from 595,086 mainly female, middle aged or older adults, finding a 34% higher 
risk of all-cause mortality in those sitting more than 10 hours per day (Chau et al., 
2013). While moderate-vigorous activity lowers this risk, after adjusting for the 
protective effects of physical activity there was still a dose-response relationship 
between sitting time and mortality with each hour of sitting time being associated 
with a 2% increase in risk (Chau et al., 2013). 
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Physical activity and exercise behaviour is associated with physical fitness, that 
has been defined as a: 
 “physiologic state of well-being that allows one to meet the demands of 
daily living or that provides the basis for sports performance, or both … 
health related physical fitness involves the components of physical 
fitness related to health status, including cardiovascular fitness, 
musculoskeletal fitness, body composition and metabolism” (Warburton 
et al., 2006, p. 804). 
Physical activity and increased fitness lead to improved health outcomes 
through a range of physiological mechanisms (Rivera-Brown & Frontera, 2012; 
Warburton et al., 2006). While it is beyond the scope of this literature review to 
discuss these mechanisms in detail, there is strong evidence for the following 
physiological and health benefits (Warburton et al., 2006; World Health 
Organization, 2010): 
 Improved aerobic capacity (oxygen consumption/V02);  
 Improved cardiac and respiratory function;  
 Reduced blood pressure; 
 Decreased blood coagulation and improved endothelial function in the 
lining of blood vessels; 
 Reduced abdominal fat and improved weight control; 
 Reduced blood triglyceride levels, increased high density lipids (HDL), 
reduced low density lipids (LDL); 
 Improved blood glucose metabolism and insulin sensitivity; 
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 Improved muscle strength and bone density; 
 Reduced systemic inflammation; 
 Improved immune function; 
 Improved psychological well-being (anxiety and depression); 
 Improved cognitive function, and;  
 Decreased risk of cognitive decline and dementia. 
In women, there are some additional effects of regular physical activity on 
health (Bassuk & Manson, 2014): 
 Decreased risk of gestational diabetes and preeclampsia during 
pregnancy; 
 Decreased risk of breast cancer, endometrial cancer and ovarian cancer, 
and; 
 Decreased risk of hip fracture after menopause. 
Physical activity and exercise includes a wide range of activities such as: 
leisure and work time physical activity, walking, running, swimming, cycling, 
organised sports and resistance or strength training to name a few. During physical 
activity and exercise skeletal muscle fibres generate force through mechanical, 
physiological and biochemical processes (Rivera-Brown & Frontera, 2012). Energy 
is needed for muscle activity and comes from two metabolic pathways: aerobic 
(oxidative) or anaerobic (glycolytic). Many exercise activities require both aerobic 
and anaerobic metabolism: very high intensity, short duration activity (eg. weight 
lifting, short sprint) uses anaerobic metabolism via energy stored within muscle cells; 
steady, low/medium intensity activity (eg. walking, swimming, running, cycling) 
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uses aerobic metabolism with oxygen supplied through respiration and energy 
produced through the Krebs cycle (Rivera-Brown & Frontera, 2012). 
Aerobic exercise intensity is objectively measured in metabolic equivalents 
(MET’s) or kilocalories (kcal) burned per minute (Bassuk & Manson, 2014). 
Metabolic equivalents are the ratio of the metabolic rate during exercise to the 
metabolic rate at rest. For example, moderate intensity activity like brisk walking 
expend 3 – 6 MET’s or burn 3.5 – 7 kcal/minute; vigorous activity like running 
expend > 6 MET’s or burn > 7 kcal/minute (Bassuk & Manson, 2014).  
Physical activity recommendations for health 
The WHO has defined a number of concepts in relation to physical activity and 
recommendations for health (World Health Organization, 2010), these are presented 
in Table 2.3 below. 
Table 2.3 
Definitions of Physical Activity Concepts 
Concept Definition 
Type of physical activity Mode of participation. Type can take many forms: aerobic, strength, 
flexibility and balance. 
Duration Length of time in which an activity or exercise is performed. 
Frequency How often an exercise of activity is performed.  
Intensity The rate or magnitude of effort required to perform an activity or 
exercise. 
Volume How much in total – product of intensity, frequency, duration and 
longevity of activity or exercise. 
Moderate intensity PA On an absolute scale, activity that is performed at 3.0 – 5.9 times the 
intensity of rest. On a scale relative to individual capacity, is usually 
5 or 6 on a scale of 0 -10. 
Vigorous intensity PA On an absolute scale, activity performed at 6.0 or more times the 
intensity of rest for adults. On a scale relative to individual capacity, 
is usually a 7 or 8 on a scale of 0 – 10. 
Note. Adapted from Global recommendations for physical activity and health (WHO, 2010, p. 16). 
In 2004 the 57
th
 World Health Assembly endorsed the Global Strategy on Diet, 
Physical Activity and Health and recommended that member states develop national 
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physical activity policies and plans. The 2008 – 2013 Action Plan for the Global 
Strategy for the Prevention and Control of Noncommunicable Diseases (2008) 
encouraged member states to develop national guidelines on physical activity for 
children and adults. The WHO (2010, p. 26) global recommendations on physical 
activity for health in adults aged 18 – 64 are that: 
 “Adults should do at least 150 minutes of moderate intensity 
aerobic physical activity throughout the week or do at least 75 
minutes of vigorous intensity aerobic physical activity 
throughout the week or an equivalent combination of  moderate 
and vigorous intensity activity; 
 Aerobic activity should be performed in bouts of at least 10 
minutes duration; 
 For additional health benefits, adults should increase their 
moderate-intensity aerobic physical activity to 300 minutes per 
week, or engage in 150 minutes of vigorous intensity aerobic 
physical activity per week, or an equivalent combination of 
moderate and vigorous-intensity activity; 
 Muscle strengthening activities involving major muscle groups 
should be done on 2 or more days a week.” 
Further, WHO (2010) state that these guidelines apply to healthy adults 
between 18 to 64 years old unless medical conditions prevent exercise. They also 
apply to adults with chronic conditions not related to mobility like hypertension and 
diabetes. Further, they recommend that pregnant and postpartum women, or those 
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who have had cardiac events may need to seek medical advice and take extra 
precautions before exercising at the recommended levels.  
Since 2005 Australia has had physical activity guidelines for children and 
adults that reflect the WHO global recommendations. The most recent 2012 iteration 
(Australian Government Department of Health), Australia’s Physical Activity and 
Sedentary Behaviour Guidelines for Adults (18 – 64 years) state the following: 
“Physical activity 
 Doing any physical activity is better than doing none. If you 
currently do no physical activity, start by doing some, and 
gradually build up to the recommended amount. 
 Be active on most, preferably all, days every week. 
 Accumulate 150 to 300 minutes (2 ½ – 5 hours) of moderate 
intensity physical activity or 75 to 150 minutes (1 ¼ to 2 ½ hours) 
of vigorous intensity physical activity, or an equivalent 
combination of both moderate and vigorous activities each week. 
 Do muscle strengthening activities on at least 2 days each week. 
Sedentary behaviour 
 Minimise the amount of time spent in prolonged sitting. 
 Break up long periods of sitting as often as possible.” 
Physical activity of Australian women 
The Australian Bureau of Statistics collects detailed information on physical 
activity and sedentary behaviour in Australians in relation to the Australian 
guidelines, on a regular basis. The most recent 2011 – 2012 National Nutrition and 
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Physical Activity Survey (Australian Bureau of Statistics, 2013c) collected 
information from 12,153 participants in 9,519 households selected at random across 
Australia.  Physical activity was measured in the week prior to interview and 
included self-report data and data from pedometers; where ‘physical activity’ 
includes walking for transport and fitness, and moderate and vigorous leisure time 
activity. The following table (Table 2.4) presents a selection of results from the most 
recent national survey of physical activity in adult Australian women.  
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Table 2.4 
Physical Activity in Adult Australian Women 2011-12  
Variable Inactive
a
 
(%) 
Insufficiently 
active
b
 (%) 
Sufficiently 
active
c
 (%) 
Age group    
18 – 24 11.0 40.9 48.1 
25 – 34 13.5 39.6 45.3 
35 – 44 18.9 36.1 44.6 
45 – 54 22.3 32.6 44.1 
55 – 64 21.6 40.8 37.5 
65 – 74 22.8 37.8 38.8 
75 and over 44.7 34.5 20.1 
Remoteness    
Major cities 19.1 36.5 44.0 
Inner regional 22.6 40.9 34.8 
Outer regional and remote 25.5 37.9 35.6 
Household income    
First quintile (lowest income) 27.4 38.7 33.4 
Second quintile 24.6 38.4 36.4 
Third quintile 21.1 39.8 38.9 
Fourth quintile 17.2 37.6 44.8 
Fifth quintile (highest income) 10.1 31.5 57.2 
Country of birth    
Australia 20.9 36.4 42.0 
Overseas born 19.1 40.0 40.3 
Employment    
Employed 17.7 36.6 45.0 
Unemployed *9.9 41.8 48.2 
Not in labour force 25.5 38.6 35.2 
Education    
Postgraduate degree *9.2 29.6 61.2 
Graduate diploma and graduate 
certificate 
*12.4 35.9 49.8 
Bachelor degree 11.8 35.9 51.1 
Advanced diploma and diploma 15.3 41.3 43.4 
Certificate 22.3 36.9 40.0 
Level not determined *14.9 37.2 48.0 
No non-school qualification 26.8 38.6 34.1 
Self-assessed health    
Excellent 11.6 29.8 58.3 
Very good 17.8 35.6 45.5 
Good 20.5 44.5 34.4 
Fair 32.0 40.9 26.9 
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Poor 48.2 27.0 24.4 
Smoker status    
Current smoker 25.0 35.3 38.2 
Ex-smoker 19.5 33.7 46.4 
Never smoked 19.5 39.8 40.1 
Body mass index    
Underweight/Normal range (BMI 
less than 24.99) 
13.3 35.5 50.7 
Overweight (BMI 25.00 –29.99) 19.7 37.9 41.8 
Obese (BMI 30.00 or more) 28.6 39.3 31.4 
Dietary guidelines    
Adequate fruit and vegetable 
consumption 
14.3 30.0 55.7 
Inadequate fruit and vegetable 
consumption 
20.8 38.0 40.5 
Notes. 
a
No walking, moderate or vigorous intensity physical activity; 
b
Some activity but not 
enough to reach the levels required for 'sufficiently active'; 
c
150 minutes of moderate/vigorous 
physical activity from five or more sessions; *Estimate has a relative standard error of 25% to 
50% and should be used with caution; Sourced from the Australian Health Survey: Physical 
Activity, 2011 – 12 (ABS, 2013). 
 
These results show that in all age groups, less than half of Australian women 
are getting sufficient physical activity for health. Physical activity declines with age 
while sedentary behaviour increases, with women in the 18 to 24 year old age group 
getting the highest proportion of sufficient physical activity (48.1%). Women living 
in capital cities, with higher income and education levels are more likely to get 
sufficient physical activity for health. The highest proportions of women getting 
sufficient physical activity were those with the highest quintile of household income 
(57.2%) and a postgraduate degree (61.2%). In relation to sufficient physical activity 
and health characteristics, 58.3% of women who rated their health as ‘excellent’, and 
50.7% of women in underweight or normal range of BMI got sufficient physical 
activity. In terms of health behaviours, 46.4% of ex-smokers and 55.7% of those with 
adequate fruit and vegetable consumption got sufficient physical activity for health. 
In contrast, the proportions of women getting sufficient physical activity in the 
lowest income quintile (33.4%), with no non-school qualification (34.1%), poor 
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health (24.4%), current smokers (38.2%) and inadequate fruit and vegetable 
consumption (40.5%) were much lower. 
Self-reported level of leisure time exercise taken for fitness, recreation and 
sport in different age groups over a given week (Table 2.5), further illustrates that 
many Australian women are not getting sufficient exercise for health (Australian 
Bureau of Statistics, 2012b).  
Table 2.5 
Leisure Time Exercise in Australian Women 2011 – 12 by Age Groupa 
 18 – 24 25 – 34 35 – 44 45 – 54 55 – 64 
Sedentary 31.5 34.9 34.6 37.2 36.6 
Low 39.9 34.5 35.4 33.7 37.4 
Moderate 18.1 18.4 20.1 20.1 20.9 
High 10.5 12.0 9.8 9.0 4.9 
Not stated 0.0 0.2 0.1 0.0 0.2 
Note. 
a 
Proportion (%) within each age category; Sourced from the Australian Health Survey (ABS, 
2012b). 
It is clear that many Australian women are not getting sufficient physical 
activity and exercise for health in line with current global and national 
recommendations. Given the association between physical activity and other 
behavioural and health risk factors, it is relevant to discuss some of them, including: 
unhealthy diet, tobacco smoking, harmful use of alcohol and overweight and obesity. 
2.5.2 Unhealthy diet 
Unhealthy diet is a well-known risk factor for chronic diseases (Australian 
Institute for Health and Welfare, 2012; Institute for Health Metrics and Evaluation, 
2013; Lozano et al., 2012; World Health Organization, 2009). Low fruit and 
vegetable consumption and high salt and saturated fat consumption, in particular, are 
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associated with higher rates of cardiovascular disease, several cancers and type 2 
diabetes (National Health and Medical Research Council, 2013; World Cancer 
Research Fund / American Institute for Cancer Research, 2007; World Health 
Organization, 2009). In Australia, unhealthy diet is the leading risk factor 
contributing to the burden of disease in both women and men (Institute for Health 
Metrics and Evaluation, 2013). 
In Australia, the National Health and Medical Research Council regularly 
updates and publishes the Australian Dietary Guidelines (National Health and 
Medical Research Council, 2013), with the most recent version having five broad 
guidelines: 
1. Achieve and maintain a healthy weight; 
2. Enjoy a wide variety of nutritious foods from each of the five food 
groups; 
3. Limit intake of foods containing saturated fat, added salt, added sugars 
and alcohol; 
4. Encourage, support and promote breast feeding, and; 
5. Food safety. 
Within Guideline 2, there are a number of detailed recommendations for adults, 
including eating: 
 Plenty of vegetables, including different types and colours, and 
legumes/beans (5 or more serves); 
 Fruit (2 serves); 
 Grain foods, mostly wholegrain and/or high cereal varieties; 
 Chapter 2: Literature Review 38 
 Lean meats and poultry, fish, eggs, tofu, nuts and seeds, and 
legumes/beans; 
 Milk, yoghurt, cheese and/or alternatives, mostly reduced fat; 
 Drink plenty of water. 
Serves of fruit and vegetables are based on the Australian standard serve size 
of 75 grams, for example: one serve of fruit = one medium piece or two small pieces 
of fresh fruit, one cup of diced fruit, a quarter of a cup of sultanas, or four dried 
apricot halves; one serve of vegetables = half a cup of cooked vegetables, one 
medium potato or one cup of salad vegetables (National Health and Medical 
Research Council, 2013). 
Like physical activity and other health behaviours, data are regularly collected 
on dietary habits of Australians by the Australian Bureau of Statistics (Australian 
Bureau of Statistics, 2014b). The proportion of adult women meeting recommended 
daily intakes of fruit and vegetables is presented in Table 2.6 below. 
Table 2.6 
Proportions of Australian Women Eating Recommended Serves of Fruit and 
Vegetables by Age Group 2011-12 
 18 – 24 25 – 34 35 – 44 45 – 54 55 – 64 
Fruit – 2 or more serves 42.4 45.9 44.6 53.9 61.7 
Vegetables – 5 or more 
serves 
6.0 6.0 9.8 10.5 12.6 
Note. Sourced from the Australian Health Survey 2011 – 12 (ABS, 2014b) 
Australian women in older age groups tend to eat higher amounts of fruit and 
vegetables in comparison to younger women. Overall approximately 40 to 60% of 
women eat the recommended two serves of fruit daily, while only a very small 
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proportion of women (6.0 to 12.6%) in all age groups consume the recommended 
daily intake of five or more serves of vegetables daily.  
2.5.3 Tobacco smoking 
Tobacco smoking poses a serious risk to health with the World Health 
Organization estimating that 6% of all female and 12% of all male deaths being 
attributable to direct consumption of tobacco or exposure to second-hand smoke 
(World Health Organization, 2009). Tobacco smoking is strongly associated with 
most non-communicable diseases especially cancers, respiratory diseases and 
cardiovascular diseases (World Cancer Research Fund / American Institute for 
Cancer Research, 2007; World Health Organization, 2009). In Australia, tobacco 
smoking is the third leading risk contributing to the burden of disease in both women 
and men (Institute for Health Metrics and Evaluation, 2013). 
Prevalence of tobacco smoking varies in different regions of the world with an 
estimated 80% of the world’s 1 billion smokers living in low to middle income 
countries, where rates of smoking are increasing (World Health Organization, 
2014d). In Australia, in 2011-12 there were an estimated 2.8 million people (16.1%) 
who smoked daily; with 14.1% of females compared with 18.3% of males smoking 
(Australian Bureau of Statistics, 2012a). In Australia, in recent decades there have 
been numerous tobacco control strategies implemented including: public health 
campaigns focused on the harmful effects of tobacco smoking; legislative bans on 
advertising; introduction of smoke free environments; high tobacco taxes, and plain 
packaging. According to ABS data (Australian Bureau of Statistics, 2013a), overall 
rates of smoking have decreased from 22.4% in 2001, to 18.9% in 2007-08 and 
16.1% in 2011-12. However, rates of smoking differ between age groups with the 
largest decrease in smoking in women and men aged between 18 to 44 years old; in 
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women and men aged 45 to 54 years old there was little change. In females aged 15 
to 17 years old the rate of smoking has actually increased from 4.5 % in 2007 – 08 to 
8.6 % in 2011 – 12 (Australian Bureau of Statistics, 2013a).   
In terms of global and national health recommendations, no level of tobacco 
smoking is safe, with the Australian National Tobacco Campaign 2011 encouraging 
General Medical Practitioners (GP’s) to assist their patients to stop smoking by 
providing all GP’s with the Smoking Cessation Guidelines for Australian General 
Practice (Australian Government Department of Health and Ageing, 2011). The 
Australian Government’s target is to reduce the prevalence of smoking to 10% or 
less by the year 2020 (Australian Institute for Health and Welfare, 2012). 
Rates of tobacco smoking in Australian females and males vary by age group 
(Table 2.7), with the highest rates in women aged 45 to 54 years old (20.5%) in 
comparison to the highest rates in men aged 25 to 34 years old (26.7%) (Australian 
Bureau of Statistics, 2013a). 
Table 2.7 
Proportion of Australian Female and Male Smokers by Age Group 2011 – 12   
 15 - 17 18 – 24 25 – 34 35 – 44 45 – 54 55 – 64 65 + 
Females 8.6 17.1 21.1 16.8 20.5 13.5 6.5 
Males 4.8 21.9 26.7 24.1 23.0 16.6 7.6 
  Note. Sourced from the Australian Bureau of Statistics (2013a). 
Like other behavioural risk factors for chronic disease, rates of smoking are 
highest in areas of high socio-economic disadvantage and in outer regional and rural 
locations (Australian Bureau of Statistics, 2012a; Australian Institute for Health and 
Welfare, 2012).  There is strong evidence that smoking behaviour is negatively 
associated with physical activity and exercise (Kaczynski, Manske, Mannell, & 
Grewal, 2008). 
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2.5.4 Harmful use of alcohol 
Harmful use of alcohol is a risk factor for chronic diseases including cancers, 
cardiovascular diseases, liver cirrhosis, type 2 diabetes and mental health conditions 
such as anxiety and depression (Australian Institute for Health and Welfare, 2012; 
National Health and Medical Research Council, 2009; World Health Organization, 
2009). In Australia, alcohol use is ranked as the eighth leading risk factor 
contributing to burden of disease for the whole population, however, in females it is 
ranked as the eleventh leading risk factor (Institute for Health Metrics and 
Evaluation, 2013).  
Like tobacco smoking, alcohol consumption varies in different regions of the 
world. The World Health Organization estimates that 45% of the global adult 
population has never consumed alcohol, with an estimated 55% of women never 
consuming alcohol (World Health Organization, 2011b). Most Australian adults 
consume alcohol in a wide variety of social situations normally at low to moderate 
risk levels (Australian Institute for Health and Welfare, 2012).  
Biological responses to alcohol vary with factors such as gender, body size, 
age, experience of alcohol, genetics and individual metabolism (National Health and 
Medical Research Council, 2009). Women are more physiologically susceptible to 
the effects of alcohol than men, due to a number of factors such as differences in 
body weight, tissue saturation, lower levels of alcohol dehydrogenase enzyme in the 
stomach, lower proportion of lean tissue and smaller livers than men (National 
Health and Medical Research Council, 2009).  
In Australia, the most recent 2009 guidelines of the National Health and 
Medical Research Council (NHMRC) recommend that to reduce the risk of lifetime 
harm from alcohol-related disease or injury, healthy men and women consume no 
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more than two standard drinks on any day, and no more than four standard drinks on 
a single occasion, (National Health and Medical Research Council, 2009).  
In relation to cancer prevention, the international and national 
recommendations are somewhat confusing. The World Cancer Research Fund and 
American Institute for Cancer Research state that the “the evidence on cancer 
justifies a recommendation not to drink alcoholic drinks” (2007, p. 383). However, 
their actual recommendation is somewhat different, taking into account the likely 
preventative effect for coronary heart disease: “if alcoholic drinks are consumed, that 
consumption be limited to no more than two drinks a day for men and one drink a 
day for women” (World Cancer Research Fund & American Institute for Cancer 
Research, 2007). The Cancer Council of Australia released a Position Statement on 
alcohol and cancer risk which recommends that “to reduce their risk of cancer, 
people limit their consumption of alcohol, or better still avoid alcohol altogether” and 
if individuals choose to drink alcohol they recommend drinking within the NHMRC 
guidelines (Cancer Council Australia, 2014). 
The most recent national data on alcohol use in Australia was collected in the 
2011-12 Australian Health Survey (Australian Bureau of Statistics, 2012a, 2014d). 
Overall the volume of alcohol consumed in Australia has declined since 2006 -07, 
with daily drinking falling from 8.1% to 7.2% and the proportion of people 
abstaining increasing from 10.1% to 12.1% (Australian Institute for Health and 
Welfare, 2014). In women over 18 years old, 72.2% had consumed alcohol in the 
past 12 months, compared to 87.6% of men. In relation to the NHMRC guidelines, 
the proportion of women consuming alcohol in different age groups is presented in 
Table 2.8. 
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Table 2.8 
Proportion of Australian Women Consuming Alcohol by Age Group 2011 – 12  
 18 – 24 25 – 34 35 – 44 45 – 54 55 – 64 65 - 74 75 + 
Consumed alcohol in the 
last week 
       
Did not exceed 
guidelines
a 
40.9 41.7 43.5 42.7 43.0 36.7 27.1 
Exceeded guidelines 8.6 9.1 10.6 11.5 12.7 8.9 7.0 
Total 49.5 51.0 54.1 54.2 55.9 45.6 34.1 
No alcohol in last week 
but consumed less than 
12 months ago 
37.9 30.5 24.9 25.3 21.6 20.3 21.6 
Consumed 12 or more 
months ago 
5.1 8.6 8.7 8.9 8.5 10.6 15.0 
Never consumed alcohol 7.1 9.2 11.5 10.2 12.0 17.7 25.0 
Total
b
  100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Notes. 
a
NHMRC guidelines < 2 or less standard drinks per day; 
b
Includes person who did not 
remember when they last consumed alcohol; Sourced from Australian Bureau of Statistics (2012a). 
 
Of women who consumed alcohol in the last week, the highest proportion was 
in the 55 to 64 year old age group (55.9%), closely followed by women in the 45 to 
54 year old (54.2%) and the 35 to 44 year old age groups. These age groups also had 
the highest proportions of women who exceeded the NHMRC guidelines designed to 
reduce the risk of lifetime harm from alcohol consumption. 
2.5.5 Overweight/obesity 
Overweight and obesity are defined as “abnormal or excessive fat 
accumulation that may impair health” (World Health Organization, 2014c). Body 
mass index (BMI) is the measure and classification used by the WHO to categorise 
underweight, normal weight, overweight and obesity (World Health Organization, 
2014a). Body mass index is defined as the weight in kilograms divided by the height 
in metres squared (kg/m
2
) (World Health Organization, 2014a). According to this 
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classification overweight is BMI 25.0 to 29.9 and obese is BMI greater than 30.0 
(See Table 2.9 below). 
Table 2.9 
WHO International Classification of Body Mass Index 
Classification BMI 
Underweight < 18.5 
Normal range 18.5 – 24.9 
Overweight ≥ 25.0 
   Pre-obese 25.0 – 29.9  
Obese ≥ 30.0 
   Obese class I 30.0 – 34.9 
   Obese class II 35.0 – 39.9 
   Obese class III ≥ 40.0 
 
Obesity is on the rise globally with the rate of obesity nearly doubling since 
1980 (World Health Organization, 2014c). As such, obesity has been described as a 
‘pandemic’ with major implications for health from premature death and increased 
rates of chronic diseases (Swinburn et al., 2011). While the causes of obesity are 
complex and include environmental, social, genetic and individual factors (Swinburn 
et al., 2011), essentially it is caused by an energy imbalance between calories 
consumed and calories expended (World Health Organization, 2014c). Swinburn and 
colleagues (2011, p. 807) have postulated an “energy balance flipping point” in the 
1960’s where changes to the global food system led to the steady rise in readily 
available, cheap, highly promoted “obesogenic” foods, coupled with increasing 
physical inactivity and sedentary work and lifestyle contributing to rising rates of 
obesity since that time.   
Overweight and obesity leads to a range of metabolic and physiological 
changes in the body including raised blood pressure, hyperglycaemia (high blood 
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glucose) and hyperlipidaemia (high blood fats) (World Health Organization, 2011b). 
The scale of the problem is immense, with WHO emphasising that overweight and 
obesity are the leading risk factor contributing to global deaths. They estimate that 
there are 3.4 million adult deaths; 44% of the diabetes burden; 23% of ischaemic 
heart disease burden and between 7% and 41% of certain cancer burdens attributable 
to overweight and obesity (World Health Organization, 2014c).  
In Australia, obesity is the second leading risk factor contributing to the burden 
of disease in both women and men (Institute for Health Metrics and Evaluation, 
2013, 2014). A recent systematic review and meta-analysis of the association 
between all-cause mortality using standard BMI categories, found that relative to 
normal weight, all grades of obesity were associated with significantly higher all-
cause mortality (Flegal, Kit, Orpana, & Graubard, 2013). Interestingly, this study 
found that overweight was associated with lower all-cause mortality, however, it did 
not investigate morbidity or cause specific mortality.  
Abdominal obesity is more prevalent than general obesity and is defined as a 
waist circumference ≥ 88 cm in women and ≥ 102 cm in men (Pou et al., 2009).  
Abdominal obesity is of particular concern, with strong evidence that visceral and 
subcutaneous abdominal fat is significantly associated with metabolic risk factors 
including hypertension, fasting blood glucose triglycerides and HDL cholesterol with 
increased odds of hypertension, impaired fasting glucose, diabetes and metabolic 
syndrome (Fox et al., 2007). In women, the relationship between visceral abdominal 
fat and metabolic risk factors are stronger than in men (Fox et al., 2007).  
In relation to weight gain in women, there is evidence that women tend to gain 
total body fat with age, and the transition to menopause is associated with a change 
in body composition including increased visceral and subcutaneous abdominal fat 
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(Lovejoy, 2009; Lovejoy, Champagne, de Jonge, Xie, & Smith, 2008). Onset of 
menopause with related hormonal changes, is also associated with decreased energy 
expenditure and fat oxidation that can further predispose to weight gain and obesity 
(Lovejoy et al., 2008). There is longitudinal evidence from the Nurses’ Health Study 
that mid-life adiposity is a strong predictor of overall health and healthy survival to 
age 70 years in women, with every one unit increase in BMI associated with a 12% 
reduction in the odds of healthy survival (Sun et al., 2009). Further, weight gain 
since age 18 years is also associated with reduced odds of healthy survival; with 
every 1 kg increase in weight since age 18 reducing the odds of healthy survival by 
5% (Sun et al., 2009). 
In Australia in 2011 – 12, overall 56.2% of women and 70.3% of men were 
overweight or obese, with overweight and obesity being more common in areas of 
socio-economic disadvantage (Australian Institute for Health and Welfare, 2014). 
The most recent Australian data on BMI in Australian females is presented in Table 
2.10 below. Of concern is the proportion of women in all age categories falling into 
the overweight/obese category. In women aged 18 to 24 years, 35% are 
overweight/obese with this proportion increasing with each age category to women 
aged 65 to 74 years where 69.5% are overweight/obese.  
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Table 2.10 
Body Mass Index of Australian Females by Age Group and BMI Category 2011 -12
a 
 18 – 24 25 – 34 35 – 44 45 – 54 55 – 64 65 - 74 75 + 
Underweight 
(BMI ≤ 18.5) 
7.1 2.2 0.6 1.3 0.6 0.6 2.7 
Normal range  
(BMI 18.5 – 24.99) 
57.9 55.4 44.0 34.1 31.5 29.9 30.3 
Overweight 
 (BMI 25.0 – 29.99) 
16.2 21.3 27.7 33.5 33.3 32.8 35.5 
Obese  
(BMI ≥ 30.0) 
18.8 21.1 27.7 31.1 34.6 36.7 31.5 
Total overweight/obese 
(BMI ≥ 25.0) 
35.0 42.4 55.3 64.6 67.9 69.5 67.0 
a
Proportion of females; Sourced from the Australian Bureau of Statistics (ABS, 2012a). 
 
Weight gain and physical activity 
There is evidence from epidemiological studies that physical activity is 
inversely related to weight gain over time (Hill & Wyatt, 2005) and that increasing 
physical activity is important for weight loss in individuals who are overweight and 
obese (Wareham, van Sluijs, & Ekelund, 2005). In relation to women, increasing 
physical activity and exercise may reduce the risk of overall weight gain and 
abdominal obesity in midlife, however this is more likely the case in women with 
BMI in normal range and who get 30 or more minutes a day of moderate intensity 
physical activity (Bassuk & Manson, 2014; Lee, Djousse, Sesso, Wang, & Buring, 
2010; Mekary, Feskanich, Hu, Willett, & Field, 2010; Mekary et al., 2009). 
This section of the literature review has discussed the major modifiable risk 
factors for chronic disease in women, including physical activity, unhealthy diet, 
tobacco smoking, harmful use of alcohol and overweight and obesity. There is clear 
evidence that many Australian women are not getting sufficient physical activity 
including exercise, not eating enough fruit and vegetables and that the proportion of 
women who are overweight and obese is alarmingly high. In addition, approximately 
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20% of women are tobacco smokers and 10% of women are consuming alcohol at 
harmful levels for health. Women in midlife face the increased risk of chronic 
disease partly due to age related factors and the transition to menopause, but also 
because of metabolic changes related to modifiable risk factors. This highlights the 
need for health promotion efforts, targeted at both a population and individual level, 
to reduce modifiable lifestyle risk factors in midlife women. In the following 
sections, approaches to health behaviour change will be discussed and interventions 
for primary prevention of disease in women are reviewed. 
2.6 HEALTH PROMOTION INTERVENTIONS FOR PRIMARY 
PREVENTION OF CHRONIC DISEASE 
Health promotion is defined in the Ottawa Charter for Health Promotion 
(World Health Organization, 1986) as “the process of enabling people to increase 
control over, and to improve, their health”. Health promotion operates at both a 
population and individual level. Changing behaviour usually requires both 
population based public health strategies and interventions targeted to individual 
groups and people.  
In regard to chronic disease risk factor reduction, health promotion 
interventions are usually targeted to either primary or secondary prevention. Primary 
prevention aims to reduce the risk of disease before it develops, whereas, secondary 
prevention aims to minimise the complications of disease after diagnosis. Of most 
relevance to this PhD study, are interventions designed for women targeting 
modifiable risk factors for the primary prevention chronic disease. In particular, 
interventions that target multiple risk factors including physical activity are 
discussed. 
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2.6.1 Multiple health behaviour change interventions for primary prevention 
There is evidence that lifestyle risk factors are often clustered together 
(Poortinga, 2007; Prochaska, Spring, & Nigg, 2008; Yusuf et al., 2004). However, 
much of the health promotion intervention research conducted in the past few 
decades has usually addressed single risk factors, for example, physical activity or 
healthy eating. In recent years there has been increasing interest in multiple health 
behaviour change interventions for primary prevention of disease (Prochaska et al., 
2008). A number of systematic reviews have been conducted in recent years with 
mixed results in terms of the efficacy of multiple health behaviour change (MHBC) 
interventions. 
Sweet and Fortier (2010) undertook a synthesis of 22 meta-analyses and 
reviews on single or multiple behaviour change interventions for improving physical 
activity and dietary behaviours in adults. They identified six reviews that reported on 
the effect of interventions targeting both physical activity and dietary behaviour, with 
only one review finding greater than 50% effectiveness (Eakin, Lawler, 
Vandelanotte, & Owen, 2007). On average only 41% of interventions included in 
those six reviews were effective in changing both behaviours (Sweet & Fortier, 
2010). Overall, they concluded that single behaviour interventions were more 
effective than multiple behaviour interventions in changing targeted behaviour, but 
multiple health behaviour interventions were more effective in promoting weight 
loss. 
A 2011 review of randomised clinical trials of MHBC interventions for 
primary prevention (Proschaska & Prochaska) concluded that most of the 
interventions targeting diet and physical activity were focused on weight loss in 
overweight or obese individuals with mixed results. They also examined 
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interventions for cardiovascular disease and cancer prevention, concluding that 
intervention effects were generally stronger and more consistent for cancer 
prevention studies (Proschaska & Prochaska, 2011). 
A systematic review of single behaviour change interventions versus multiple 
health behaviour change interventions in adults 55 years and older (Nigg & Long, 
2012), only identified two MHBC studies both conducted in a community setting. 
The authors highlighted that there is a need for further research to investigate the 
benefits of MHBC applied to older age groups. 
More recently Brand and colleagues (Brand et al., 2014) published a narrative 
summary of 18 systematic reviews on community based interventions promoting 
physical activity and healthy eating. The authors concluded that the evidence for 
interventions aimed at general adult populations was generally inconclusive. 
However, in adults at risk for developing type 2 diabetes, there is evidence that 
combined physical activity and healthy eating interventions can contribute to weight 
loss and reduce the risk of diabetes developing. They also suggest the need for more 
studies that test different intervention strategies against one another to identify the 
most effective strategies. 
2.6.2 Multiple health behaviour change interventions for primary prevention in 
midlife women 
Looking particularly at interventions for midlife women, there is evidence that 
multiple health behaviour change interventions tailored specifically for women can 
be effective in changing health behaviour. Most studies focus specifically on the 
prevention of cardiovascular disease, type 2 diabetes or obesity, and usually target 
physical activity and health eating.  
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The Centers for Disease Control and Prevention’s ‘WISEWOMAN’ projects 
have focused on financially disadvantaged midlife American women with risk 
factors for CVD including high cholesterol, high blood pressure, obesity and 
smoking (Will et al., 2004). These 22 projects conducted across America have 
targeted women between the ages of 40-64 years, providing risk factor screening, 
lifestyle interventions and referral services with significant reductions in blood 
pressure, cholesterol, smoking and CVD risk (Finkelstein, Khavjou, & Will, 2006). 
In the California and Illinois arms of the project, intervention participants 
experienced significant improvements in eating habits and physical activity post 
lifestyle intervention (Hayashi, Farrell, Chaput, Rocha, & Hernandez, 2010; Khare, 
Cursio, Locklin, Bates, & Loo, 2014). Similarly, the ‘Women as Agents of Change’ 
project in Panama and Trinidad and Tobago, focused on low income middle aged 
women with 6 week lifestyle intervention to prevent chronic disease by promoting 
health eating and increased physical activity (White, Agurto, & Araguas, 2006). On 6 
month follow up most participants had continued or intensified the behaviour change 
they undertook during the project. 
The ‘Women’s Healthy Lifestyle Project’ was a randomised clinical trial of a  
five year behavioural dietary and physical intervention in 535 pre-menopausal 
women aged 44 to 50 years old at study entry (Simkin-Silverman, Wing, Boraz, & 
Kuller, 2003). Results of the study revealed that participants in the intervention 
group were consistently more physically active, ate fewer calories, and had 
significantly less weight gain compared to the control group. Following on from that 
study, the ‘WOMAN’ study examined whether a 48 month non-pharmacological 
intervention targeting physical activity and dietary change to induce weight loss, 
would reduce blood triglyceride and LDL cholesterol levels in post-menopausal 
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women aged 52 – 62 years old (Kuller, Kriska, Kinzel, Simkin-Silverman, Sutton-
Tyrrell, Johnson, et al., 2007; Kuller et al., 2012). Participants (N = 508) were 
randomly allocated to the intervention or control group. There was a significant 
decrease in body weight, waist circumference, systolic blood pressure, LDL and 
HDL cholesterol, insulin, blood glucose and 400 metre walk time in the intervention 
group during the first 30 months of the trial, however by 48 months only a small 
percentage of women were able to maintain weight loss (Kuller et al., 2012). 
 The ‘StrongWomen – Healthy Hearts Program’ tested a community based 12 
week, twice weekly heart health program incorporating physical activity and healthy 
eating. The study aimed to reduce cardiovascular disease risk in 96 sedentary midlife 
and older women who were overweight or obese in eight counties in Arkansas and 
Kansas (Folta et al., 2009).  Compared to the control group, participants in the 
intervention group had a significant decrease in body weight, waist circumference, 
increased physical activity and self-efficacy for dietary and physical activity 
behaviours post intervention.  
In Sweden, Björkelund and colleagues (2000) trialled a lifestyle program 
targeting exercise and dietary behaviour in 383 women aged 45 to 65 years in a 
primary health care setting. At eight year follow up, intervention participants had a 
sustained and significant reduction in blood pressure, and no increase in average 
body weight or serum cholesterol. 
In Australia, Anderson and colleagues (Anderson, D. et al., 2006) tested the 
efficacy of a 12 week multi-modal lifestyle intervention (Women’s Wellness 
Program) designed to improve cardiovascular risk factors in midlife Australian 
women aged 50 to 65 years old (N = 90). Compared to the control group, 
intervention participants had a significant increase in aerobic exercise, with 
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decreased smoking, waist-to-hip ratio, weight, body mass index and blood pressure 
post intervention. At five year follow-up, participants were aged between 57 to 66 
years old (N = 60), results revealed that improvements in health behaviours in the 
intervention group had been maintained (Smith-DiJulio & Anderson, D., 2009). 
A cluster randomised trial of a community based program to prevent weight 
gain in Australian women with an average age of 40 years old (N = 250), recruited 
women with young children through their child’s schools (Lombard, Deeks, Jolley, 
Ball, & Teede, 2010). Participants receiving the intervention attended four one hour 
interactive group sessions at schools, then monthly text messages for 12 months. 
Over the 12 months, participants in the control group gained weight in comparison to 
intervention participants who lost weight. This study is being expanded to test a 
Healthy Lifestyle Program for women in small rural communities (HeLP-her Rural) 
with an anticipated 600 women being recruited from 42 small rural communities in 
Australia (Lombard et al., 2014). 
2.6.3 Internet based multiple health behaviour change interventions for 
primary prevention 
Over the past decade there has been an increase in internet based health 
behaviour interventions. These are often described to as “web-based”, “online” or “e-
health” interventions. This is a growing area of research with potential for innovative 
delivery methods of multiple health behaviour change health education and 
intervention strategies. There are a number of potential benefits of internet based 
interventions including: the capacity to reach a large number of people (Marcus, 
Nigg, Riebe, & Forsyth, 2000); relatively low cost of delivering intervention (Lewis, 
Williams, Neighbors, Jakicic, & Marcus, 2010); flexibility; convenience for 
participants and health providers, and; the ability to reach people in rural and remote 
areas with ease. National statistics show that, in Australia, 83% of households have 
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internet access with 96% of households with children under 15 years of age having 
access (Australian Bureau of Statistics, 2014c). Not surprisingly, younger people are 
the highest users of the internet, but in all age groups internet use is high; 94% of 
adults aged 35 – 44 years; 89% of adults aged 45 – 54 years, and 78% of adults aged 
55 – 64 years old. 
A recent systematic review (Kohl, Crutzen, & de Vries, 2013) of online 
prevention aimed at lifestyle behaviours, identified 41 eligible systematic reviews 
published between 2005 and 2012. Reviews were analysed in terms of reach, 
effectiveness and use. Kohl and colleagues found that the interventions were largely 
targeted at weight loss behaviour with overall effect small, variable and not 
sustained. They concluded that the determinants of effective interventions are not 
clear and that most participants are female, highly educated, white and living in high-
income countries. One of the main issues with online interventions is low use of the 
intervention with more research needed to identify effective elements of 
interventions and long term effectiveness (Kohl et al., 2013). 
A recently published comprehensive review of internet based physical activity 
interventions for adults, identified 72 studies published between 2001 and 2012 
(Joseph et al., 2014). Studies were conducted in eleven countries, with most being in 
the United States (n = 49) followed by Australia (n = 7). The average age of the 
pooled 24 966 participants was 43.3 years (SD 10.8) with 65.9% being female; seven 
of the 72 studies focused only on women. Interventions ranged from 2 weeks to 13 
months, with the median being 12 weeks; average attrition was calculated to be 
22.3% (SD 14.5).  Of the 72 studies reviewed, 35 targeted physical activity alone 
with the remaining 35 studies targeting multiple behaviours including weight loss, 
diet/nutrition, self-management of cardiovascular risk factors and type 2 diabetes, 
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weight control and arthritis self-management. Overall, 60% of studies reported 
significant improvements in physical activity at the end of the intervention (Joseph et 
al., 2014). Results of a meta-analysis of internet delivered interventions to increase 
physical activity also indicate that internet delivered interventions produce positive 
changes in physical activity although average effect size was small d = .14 (p < .01) 
(Davies, Spence, Vandelanotte, Caperchione, & Mummery, 2012). 
Consistent with these studies, a number of internet based physical activity 
interventions designed specifically for women have shown positive results. The web 
based ‘Choose to Move’ study, evaluated a 12 week interactive web-based program 
in 3,796 adult American women, 53.3% of whom were aged 45 to 64 years (Lieber et 
al., 2012). In 892 participants who completed the final evaluation there was 
significant positive changes in physical activity, stage of readiness for change, body 
mass index and composite scores for energy and well-being. In another study 
targeting women, healthy middle aged women participated in an internet plus email 
randomised 10 week intervention to promote physical activity (N = 156) (Dunton & 
Robertson, 2008). Compared to control participants, those in the intervention group 
reported significant increases in walking and moderate to vigorous physical activity 
with an increased proportion of participants in action or maintenance stage of 
change. There were no significant differences in perceived physical activity benefits 
and barriers or self-efficacy for exercise (Dunton & Robertson, 2008). 
Internet delivered interventions targeting multiple health behaviours are much 
fewer in number. For example, Cook and colleagues (2007) compared a print based 
versus web-based multimedia workplace health promotion program (Health 
Connection) targeting diet, stress and physical activity in 419 American adults (70% 
female). Both groups had significant improvements in all health behaviours, with the 
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web-based program being more effective in the areas of diet and nutrition. Two large 
studies conducted in the Netherlands provide further evidence that internet delivered 
MHBC interventions may be effective in changing behaviour. The first of these 
tested the efficacy of a one month intervention targeting saturated fat intake, physical 
activity and smoking cessation in 2,159 adults (54% female) (Oenema et al., 2008). 
Results of this study were positive with the intervention resulting in a significantly 
lower saturated fat intake and higher likelihood of meeting PA guidelines; with no 
significant effect for self-reported smoking status. More recently, the 
‘myHealthyBehaviour’ study (Schulz et al., 2014) compared sequential and 
simultaneous delivery modes of a MHBC intervention for physical activity, fruit and 
vegetable consumption, alcohol intake and smoking in 5,055 adults with an average 
age of 44 years old (47.3% female). Compared to the control group, participants in 
both intervention groups had small self-reported behavioural changes in for all five 
lifestyle behaviours. The sequential intervention had the most significant effects over 
12 months, while the simultaneous intervention was most effective after 24 months 
(Schulz et al., 2014). 
There have been a number of Australian studies evaluating the efficacy of 
internet delivered interventions for health behaviour change in adults, with most 
targeting single health behaviours especially physical activity (Ferney, Marshall, 
Eakin, & Owen, 2009; Marshall, Leslie, Bauman, Marcus, & Owen, 2003; Steele, 
Mummery, & Dwyer, 2007; Vandelanotte, Duncan, Plotnikoff, & Mummery, 2012). 
Three of these studies investigated different intervention delivery modes, finding no 
significant differences in print versus website (Marshall et al., 2003), internet 
only/internet mediated versus face to face (Steele et al., 2007) or text based versus 
video based or combined modes (Vandelanotte et al., 2012). All of these studies 
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reported increased physical activity in all groups post intervention. One study was 
identified that trialled a low intensity web-based multiple health behaviour 
intervention that focused on dietary behaviours, smoking, alcohol intake, physical 
activity and BMI (Parekh, King, Boyle, & Vandelanotte, 2014). Participants in this 
study (N = 4676) were recruited through general practitioners and randomised to one 
of four study groups: intervention with single contact; intervention with dual contact; 
control with single contact and control with dual contact. At 12 months, both single 
and dual contact groups had a significant improvement in dietary behaviours and 
alcohol consumption; with no significant change in physical activity, smoking or 
body weight. 
The current ‘Women’s Wellness Program’ study, to which this PhD study is 
linked, has revised and adapted a previous version of the intervention (Anderson & 
Graham, 2007) for web-based delivery. This novel community based intervention is 
tailored for midlife women and targets multiple health behaviours including: aerobic 
and strength exercise, healthy eating, smoking, alcohol consumption, stress 
management, sleep, menopausal symptoms, weight management and health 
screening behaviours. The intervention incorporates a number of behaviour change 
strategies including health information, goal setting, self-monitoring, social support 
and health coaching by Registered Nurses. The current study compares three 
intervention delivery methods: 1) independent online; b) face to face supported, and; 
3) online supported. The primary outcome measure for the parent study is BMI, with 
secondary outcome measures of health behaviours and menopausal symptoms. The 
study method and intervention is described in greater detail in Chapters 3 and 4.  
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2.7 PERCEIVED EXERCISE BENEFITS AND BARRIERS 
Despite evidence of the effectiveness of multiple health behaviour change 
interventions targeted at primary prevention in women, there is evidence that women 
perceive a range of benefits and barriers to changing behaviour (Gatewood et al., 
2008; Jones & Nies, 1996; Perry et al., 2008; Ransdell et al., 2004; Williams et al., 
2006). Given the known health benefits of exercise for chronic disease prevention, 
women’s beliefs about the benefits and barriers of exercise are of particular interest. 
Understanding women’s perceptions is important to help design and improve 
interventions that best facilitate exercise behaviour change and may also be 
important to understanding the maintenance of behaviour change following 
completion of health behaviour change interventions. 
‘Perceived benefits’ are defined as “beliefs about the effectiveness of 
recommended actions in preventing a health threat” or “mental representations of the 
positive or reinforcing consequences of a behaviour” (Pender, Murdaugh, & Parsons, 
2011, p. 38 & 46). ‘Perceived barriers’ on the other hand, are “perceptions regarding 
the potential negative aspects of taking action such as expense, danger, 
unpleasantness, inconvenience, and time required” (Pender et al., 2011, p. 38).  
There is evidence that both perceived benefits and barriers are significant 
predictors of exercise in women (Adams & McCrone, 2011; Eyler, Wilcox, et al., 
2002; Kaewthummanukul et al., 2006; King et al., 2000; Osuji et al., 2006; Salmon, 
Owen, Crawford, Bauman, & Sallis, 2003). While some studies have found that only 
perceived benefits predict exercise (Brown, S., 2005; Nies & Kershaw, 2002), others 
have found that only perceived barriers do (De Bourdeaudhuij & Sallis, 2002; Van 
Dyck et al., 2014; Wilcox, Castro, King, Housemann, & Brownson, 2000). Larger 
reviews examining the correlates of physical activity also show mixed results for 
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benefits and barriers to exercise. Trost and colleagues (2002) found that perceived 
benefits was positively correlated with exercise while perceived barriers negatively 
correlated. While van Stralen et al. (2009) found in older adults, perceived benefits 
was associated with initiation and maintenance of physical activity; with barriers not 
associated with initiation of PA but possibly negatively associated with PA 
maintenance. A recent review of reviews (Bauman et al., 2012) was inconclusive as 
to whether exercise benefits and barriers were correlates or determinants of physical 
activity. 
2.7.1 Perceived exercise benefits and barriers in women 
Much of the research into exercise benefits and barriers has been conducted in 
the United States of America, with studies focused on African American women 
(Jones & Nies, 1996; Wilcox, Bopp, Oberrecht, Kammermann, & McElmurray, 
2003; Wilcox et al., 2000; Wilcox, Oberrecht, Bopp, Kammermann, & McElmurray, 
2005; Wilcox, Richter, Henderson, Greaney, & Ainsworth, 2002; Williams et al., 
2006), Hispanic women (Heesch, Brown, & Blanton, 2000; Juarbe, Turok, & Perez-
Stable, 2002) and rural women (Perry et al., 2008; Wilcox et al., 2003; Wilcox et al., 
2005). Reported benefits include improved physical fitness, muscle strength, mental 
health, feelings of well-being, reduced stress and tension, improved cardiovascular 
function, improved sleep and enjoyment. Reported barriers include lack of time, 
family responsibilities, lack of social support from family and friends, lack of 
motivation, exercise being tiring, fatigue, inconvenience of exercise facilities, bad 
weather and embarrassment about appearance. Comparative studies of African 
American and European American women have found that personal barriers such as 
health problems, fatigue, boredom and motivation are higher for African American 
women (Wilcox et al., 2003; Wilcox et al., 2005). 
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Eyler and colleagues (2002; Eyler, Vest, et al., 2002) conducted focus groups 
with a total of 305 women (mean ages 31 – 39 years) from a range of cultural groups 
including white, African American, American Indian and Latina women to 
investigate the environmental, policy and cultural factors related to physical activity. 
They concluded that many barriers are common to all groups including: family and 
caregiving responsibilities; need for social support from families; environmental 
issues such as lack of facilities, traffic and bad weather; work responsibilities and 
work related fatigue; also cultural expectations in some groups about what is 
acceptable exercise for women. Heesch and colleagues (2000) also compared 
perceived barriers to exercise and stage of exercise adoption between African 
American, Hispanic, Native American and Caucasian American women aged 40 
years and older (N = 2609). They concluded that some barriers are fairly consistent 
across racial/ethnic groups at the same stage of exercise adoption however they differ 
across the stages for all groups except Native Americans. Lack of time was a barrier 
for Caucasian and Native Americans in the pre-contemplation, contemplation and 
preparation/action stages; for African Americans in the preparation/action stage and 
Hispanics in the contemplation stage. Bad health was reported to be a barrier in the 
precontemplation stage in all groups except African American women. Care giving 
duties and lacking a safe place to exercise were barriers for all groups in the 
contemplation stage. 
Studies of women living in rural areas have explored perceived personal and 
environmental barriers to physical activity and health promoting activity (Osuji et al., 
2006; Paluck, Allerdings, Kealy, & Dorgan, 2006). In rural American women the 
most frequently reported barriers were fatigue, lack of time, bad weather, no energy, 
no motivation, dislike of exercise, traffic, work involved exercise, no one to exercise 
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with and fear of injury; women with high barriers were also less likely to meet 
activity recommendations (Osuji, et al., 2006). A small study of rural women with 
risk factors for coronary heart disease found common barriers for those participating 
in a walking program included difficulty balancing family and self, and chronic 
illness and injury that interrupted their exercise routine (Perry et al., 2008). Rural 
Canadian women have described lack of facilities and resources, family 
commitments, cold weather, travel distance, lack of food variety and social isolation 
as barriers to staying healthy (Paluck, et al., 2006). A recent review of barriers and 
motivators to exercise in older adults (Boehm et al., 2013) found no literature 
relating to rural and remote Australia.  
 A number of cross sectional studies have investigated the benefits and barriers 
to exercise in women using the Exercise Benefits and Barriers scale (EBBS) 
developed by Sechrist, Walker and Pender (1987).  Using this 43 item instrument 
benefits and barriers can be analysed in different ways, either as total score, separate 
total benefits or total barriers score or individual barriers items. Scale items can also 
be grouped into subscales of benefits: life enhancement, physical performance, 
psychological outlook, social interaction and preventive health, and; subscales of 
barriers including exercise milieu, time expenditure, physical exertion and family 
encouragement (Sechrist et al., 1987).  Average total benefits and barriers scores 
using the EBBS are quite variable. For example, a study of Thai female nurses (N = 
970) with an average age of 33 years reported mean benefits score of 94.4 (SD = 
14.7) and a mean barriers score of 24.6 (SD = 7.32) (Kaewthummanukul et al., 
2006). While a large study of American women with an average age of 52 years old, 
found a mean benefits score of 91.8 (SD = 12.2) and mean barriers score 42.0 (SD = 
6.35) (Adams & McCrone, 2011). Other small studies (Jones & Nies, 1996; Ransdell 
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et al., 2004; Williams et al., 2006), have only analysed subscale data (Ansari & 
Lovell, 2009; Lovell, El Ansari, & Parker, 2010) or have re-coded data not allowing 
comparison on average benefits and barriers scores (Brown, S., 2005). Another major 
issue when evaluating these studies using the barriers scale, is that some studies have 
reverse scored the barriers items and others have not. So when looking at average 
total barriers scores, these scores are not consistently derived using the same scoring 
method.  
A recent mixed method study of perceived benefits and barriers to exercise 
between obese and non-obese American women aged 50 years an older (Leone & 
Ward, 2013), found that obese women are less likely to report enjoying exercise, 
more likely to find exercise difficult and only exercise when trying to lose weight. 
Obesity was also identified as a barrier to physical activity in 2,298 Australian adults 
(53% female) who participated in the ‘Fitness of Australians’ pilot study (Ball, 
Crawford, & Owen, 2000). In females in the study there were associations between 
being overweight as a barrier, being embarrassed to exercise and lacking motivation 
to exercise.  
In Australia, a population based survey of 1,332 adults (55% female) found 
that high enjoyment and preference for physical activity was associated with higher 
levels of PA (Salmon et al., 2003). Participants’ reporting personal barriers, cost and 
the weather as barriers to PA were less likely to be physically active. A large 
population based survey conducted in the European Union across 15 member states 
with 15,239 participants found that the primary motivations to undertake physical 
activity is to maintain good health, release tension and to get fit (Zunft et al., 1999). 
The leading barriers to physical activity reported are work or study commitments, 
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and beliefs about not being ‘the sporty type’; although there was considerable  
variation in response patterns between countries, age, gender and education level. 
A telephone survey of exercise patterns was undertaken with 286 urban and 
rural Australian women aged 40 to 65 years (Lee, 1993), investigating stages of 
change in relation to attitudes, knowledge and socio-demographic variables. In 
comparison to those currently exercising, those in the pre-contemplation stage had 
lower exercise knowledge, were older, had lower levels of family support and 
expected fewer psychological benefits of exercise. Women who were currently 
exercising also perceived significantly lower practical barriers to exercise. Perceived 
barriers to physical activity were described in the ‘Fitness of Australians’ pilot study  
with the most frequently cited barriers for all adults being lack of time, lack of 
motivation to exercise, injury, not being sporty and needing rest (Booth, Bauman, 
Owen, & Gore, 1997). Barriers differed between age groups with those aged 40 to 59 
years reporting time and motivation as the main barriers, compared to those aged 60 
and older where injury and poor health were the leading barriers. Compared to men 
of all ages, women reported higher barriers scores for: motivation, injury, not sporty, 
no company, children, poor health, no energy, cost, lack of enjoyment, overweight 
and shyness.  
A more recent study in Queensland used a questionnaire and interviews to 
investigate exercise and dietary behaviour change in rural and urban midlife women 
(Anderson, R., 2008). While the focus of this study was self-efficacy for diet and 
exercise, there was also exploration of the facilitators and obstacles to exercise 
change through in-depth interviews with 29 of the women. Facilitators of change 
included having positive role models, more time with retirement and support from 
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significant others; obstacles to change included work, care giving, illness and injury 
(Anderson, R., 2008).  
Most of the research conducted on exercise benefits and barriers in women use 
cross sectional study designs. Only a few studies were identified that investigate the 
effect of health promotion interventions for primary prevention of disease in women, 
on perceived benefits and barriers to exercise. A study of 50 Mexican American 
women who participated in a 9 month program of exercise and health education, 
found significant changes in benefits, barriers and total scores (EBBS) in the 
intervention group in comparison to the control groups over time (Kennedy, Devoe, 
Skov, & Short-Degraff, 1998). Mother and daughter pairs (N = 40) participated in a 
12 week intervention (‘DAMET’) with two arms: either a home based or university 
based exercise program (Ransdell et al., 2004). Post intervention, in both intervention 
groups, mothers (mean age 45) and daughters reported a significant increase in days 
of aerobic exercise and strength activities with large effect sizes reported for mothers 
(d = .53 - .78) and moderate effect sizes for daughters (d = .33 - .58). Benefits and 
barriers to exercise were measured with EBBS (Sechrist et al., 1987), with mothers 
significantly decreasing their barriers scores but with no significant change in 
benefits scores. The highest mean benefit subscale score pre and post intervention 
was life enhancement; with the highest mean barriers subscale scores being time 
expenditure and physical exertion. Williams and colleagues (2005) also used the 
EBBS to measure the effect of a 7 week structured walking program on benefits and 
barriers in postmenopausal AA women (mean age 58) with different results. In 
comparison to baseline, there was no significant change in average perceived 
benefits or barriers to exercise although there was a significant increase in average 
daily steps post-intervention.  
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The effect of a 10 week wellness intervention on physical fitness and barriers 
to exercise was evaluated in 58 university faculty staff, 42 of whom were female 
with an average age of 49 years old (Brinthaupt, Kang, & Anshel, 2010). The 
intervention significantly increased exercise behaviour and reduced perceived 
barriers to exercise; specifically it changed perceptions about lack of time, lack of 
knowledge, lack of confidence, intimidated to exercise, no exercise partner, history 
of giving up and fear of injury. 
A number of qualitative studies have investigated benefits/motivators and 
barriers in older women over 65 years of age (Biedenweg et al., 2014; Sims-Gould, 
Miran-Khan, Haggis, & Liu-Ambrose, 2012), who were participating in structured 
exercise programs. These studies focused on exploring benefits/barriers in the 
context of uptake and adherence to an exercise program, rather than the impact of a 
program on benefits and barriers to exercise. Similarly, motivators and barriers to 
exercise and program participation were explored in the ‘Heart to Heart’ study (Perry 
et al., 2008) through focus groups conducted with 20 women. Barriers to 
participation included ‘balancing family and self’, ‘chronic illness gets in the way of 
routine’ and ‘illness or injury breaks routine’. Barriers to program attendance were 
investigated in a sub-sample of participants (N = 161) in the Iowa ‘Wisewoman’ 
program, with minimum and no-exposure participants reporting significantly higher 
barriers to attendance (Gatewood et al., 2008). 
In summary, in reviewing the literature on perceived exercise benefits and 
barriers it appears there is mixed evidence as to the extent that perceived benefits and 
barriers predict actual physical activity and exercise in women. Most studies focus on 
describing various benefits and barriers to exercise in particular groups of women. In 
terms of benefits, women often perceive that exercise will have various health 
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benefits including improved physical fitness, cardiovascular health and reduced 
stress. On the other hand women in most studies perceive a range of barriers to 
exercise, especially lack of time, family commitments, lack of family and social 
support, lack of motivation, health issues and environmental issues like lack of 
convenient facilities and safety concerns. Despite this similarity in barriers between 
women of all ages and cultural groups, there is evidence that exercise barriers, in 
particular, vary depending on demographic, health, social-cognitive and cultural 
factors. Few intervention studies for primary prevention of disease in women have 
investigated the effect of the intervention on perceived benefits and barriers to 
exercise.  It appears that no studies to date have investigated benefits and barriers to 
exercise in women undertaking online multiple health behaviour change programs, 
nor investigated what factors predict exercise barriers in midlife Australian women. 
2.7.2 Other correlates of exercise and physical activity 
While the focus of this study in on exercise benefits and barriers in the context 
of a web-based multiple health behaviour intervention, there are other correlates and 
determinants of exercise behaviour that are relevant to the study. These factors are 
important to better understanding barriers to exercise and actual exercise/physical 
activity behaviour of midlife women.  
A recent review of 16 systematic reviews conducted since 1999, summarised 
the evidence about a range of correlates of physical activity in adults (Bauman et al., 
2012). Bauman and colleagues found that health status and self-efficacy are the 
strongest correlates of physical activity in adults, with some evidence that they are 
also determinants (Plonczynski, 2003; Trost et al., 2002; van Stralen et al., 2009). 
Personal history of exercise and intention to exercise are the next strongest correlates 
(Trost et al., 2002; van Stralen et al., 2009). There is good evidence that stages of 
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behavioural change according to the transtheoretical model are direct correlates in 
one review (Trost et al., 2002) and determinants in another (van Stralen et al., 2009). 
They also noted that age, overweight, and perceived effort were inversely correlated 
with exercise;  while male gender, education level, ethnicity and social support were 
positively correlated with exercise. 
Of these systematic reviews summarised by Bauman (Bauman et al., 2012), 
one included a review of physical activity determinants in women 65 years and older 
(Plonczynski, 2003). The findings of this study were that negative correlates were 
increased age, lower income, lower educational attainment, female gender, rural, 
limited access to facilities, fear of crime and bad weather; positive correlates were 
social support, good physical health, motivation and higher self-efficacy.  Another 
study reviewed the determinants of initiation and maintenance of physical activity in 
adults over 40 years of age with the pooled average age being 50 years old (van 
Stralen et al., 2009). In this review there were some similarities and differences in the 
determinants of exercise initiation compared to exercise maintenance. Personal, 
psychological and environmental factors that determine both initiation and 
maintenance include: physical health, baseline physical activity, life events, self-
efficacy, perceived benefits, enjoyment, intention, stages of readiness to change, 
mood status, social network, perceived safe environment and access to facilities. In 
contrast, they suggest outcome expectations and social support from family and 
friends influence PA initiation more than PA maintenance. While support from 
health care providers, sports instructors and exercise group members seem to be 
better predictors of PA maintenance (van Stralen et al., 2009).  
More recently a study of psychosocial and environmental correlates of leisure 
time physical activity pooled data from Ghent (Belgium), Seattle and Baltimore 
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(USA) and Adelaide (Australia) (Van Dyck et al., 2014). Data from 6014 adults aged 
20 to 65 years old were included; 2,650 participants were from Adelaide with an 
average age of 44 years old and 63.7% females. The study found that enjoyment, 
perceived barriers to exercise, social support from family and friends for PA and 
self-efficacy for PA all independently predicted walking for recreation; while 
enjoyment, perceived barriers and benefits, social support from friends and self-
efficacy predicted moderate to vigorous leisure time PA. Overall, perceived barriers 
to PA and social support from friends were the strongest predictors of walking and 
moderate to vigorous PA; with social support from family positively related to 
walking in women only. There was a significant relationship between walking with 
self-efficacy, enjoyment and perceived barriers in only two study sites Baltimore and 
Adelaide, indicating that psychosocial factors predicting PA can vary by site (Van 
Dyck et al., 2014). 
2.8  THE CURRENT STUDY 
Having reviewed the literature on chronic disease in Australian women, 
modifiable risk factors for chronic disease, multiple health behaviour change 
interventions and perceived benefits and barriers to exercise in midlife women, it is 
evident that no studies have investigated the benefits and barriers to exercise in 
women undertaking a web-based multiple health behaviour change intervention. 
Further, while there is some evidence that perceived barriers predict actual exercise 
behaviour, what is not so clear is what factors actually influence the perception of  
exercise barriers in midlife Australian women.  
Given the global and national rise in chronic disease related to lifestyle risk 
factors, and evidence that a large proportion of Australian women are not meeting 
physical activity and healthy eating guidelines, interventions and programs to 
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promote healthy behaviours are urgently needed. There is clear evidence of the 
multiple health benefits of regular exercise, and improved understanding of 
perceived barriers to exercise can help to better tailor interventions for positive 
behaviour change. In the following section, the conceptual framework for the current 
study is discussed.  
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2.9 CONCEPTUAL FRAMEWORK FOR THE CURRENT STUDY 
There are a range of psychosocial theories and models developed and refined 
over many decades to explain health behaviour and support health promotion 
research and practice. Well known theories include: the health belief model (Becker, 
1974), the health promotion model (Pender, 1982), social cognitive theory (Bandura, 
1997), theory of reasoned action (Fishbein, 1967), theory of planned behaviour 
(Ajzen, 1991) and the transtheoretical model and stages of change (Prochaska & 
DiClemente, 1983). While all of these theories have strong empirical evidence, they 
approach behaviour change from somewhat different perspectives and as Pender has 
noted, “no one theory or model completely predicts behaviour or behaviour change” 
(Pender et al., 2011, p. 37)  
In choosing a conceptual framework to investigate perceived benefits and 
barriers to exercise, a number of theories were an obvious good fit with the topic 
under investigation, and also well aligned with the intervention (Women’s Wellness 
Program) designed to target a range of health behaviours for chronic disease 
prevention.  The Women’s Wellness Program study, in which this PhD study is 
embedded, uses Bandura’s self-efficacy theory to inform the design and delivery of 
the intervention. In this respect self-efficacy theory seemed an obvious choice, 
however, the concepts of perceived benefits and barriers are well described in both 
the health belief model and health promotion model. The following discussion is 
confined to theories most relevant to this study that investigates perceived benefits 
and barriers to exercise in midlife women, including: the health belief model; the 
health promotion model and social-cognitive theory. Importantly, a detailed 
explanation of the model used to inform the current study is provided.   
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2.9.1 The Health Belief Model 
The health belief model (HBM) was developed in the 1950’s and 1960’s and is 
one of the most widely used conceptual frameworks in health behaviour research 
(Glanz, Rimer, & Viswanath, 2008). In recent decades, the HBM has been expanded 
and used more widely in health behaviour change interventions. 
The model was originally developed by social psychologists, especially 
Marshall Becker (Becker, Drachman, & Kirscht, 1972; Becker & Maiman, 1975) to 
explain why people would not participate in public health programs such as 
immunisation and tuberculosis screening in the United States of America. The model  
seeks to explain motivation for health behaviour and is based on learning theory, 
especially Lewin’s value expectancy theory (Becker & Maiman, 1975; Champion & 
Skinner, 2008). In value expectancy theory, individual behaviour is influenced by the 
subjective value of the outcome of behaviour and the subjective likelihood or 
expectation that a particular action will achieve that outcome (Glanz et al., 2008). 
Glanz and colleagues (2008) describe that when value-expectancy concepts were 
adapted to the context of health behaviours, it was assumed that individuals value 
avoiding disease/being well, and expect that a specific health action may prevent 
illness. 
Becker and colleagues (1977) in explaining the health belief model, argue that 
people will not seek preventive care or health screening without motivation and 
knowledge. Further, an individual must perceive that they are vulnerable to disease, 
believe that the treatment or preventive action will be effective and not difficult to 
undertake. 
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The original dimensions or constructs of the HBM include: perceived 
susceptibility, perceived severity, perceived benefits, perceived barriers, and cues to 
action (Becker & Maiman, 1975; Champion & Skinner, 2008).  
Perceived susceptibility refers to an individual’s beliefs about how likely they 
are to get an illness or disease. For example, a woman must believe there is a risk of 
getting heart disease before she will be motivated to change unhealthy lifestyle 
behaviours to reduce the risk of disease.  
Perceived severity includes beliefs about the personal and social consequences 
or severity of an illness. Using the same example, a woman may evaluate that the 
consequences of developing heart disease are serious and include possible early 
death, disability, or social consequences such as a negative effect on her family life, 
work life and social life. These two factors (susceptibility and severity) contribute to 
the perceived threat to the individual.  
A person’s response to the perceived threat of an illness like heart disease will 
be influenced by the perceived benefits of taking preventive action to reduce the 
threat such as exercising regularly and eating healthy food. Beliefs that preventive 
actions are likely to be effective and feasible influence how likely action will be 
taken. 
Conversely, perceived barriers are obstacles or impediments to taking action in 
response to a perceived threat of illness. For example, although an individual may 
believe exercising regularly will benefit them and reduce their risk of heart disease, 
they may also perceive that it will be too time consuming, difficult and inconvenient 
to do so. So while perceived susceptibility and severity of a disease may be high and 
provide motivation to act, an individual must believe that action will benefit them 
and that barriers or the ‘cost’ of acting is not too high. To extend the above example, 
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a woman may believe that she is at risk of developing heart disease and understand 
that the consequences may be very severe. She may also understand the benefits of 
regular exercise and healthy eating to reduce her risk of developing heart disease, 
and while these factors may motivate her to exercise, her busy lifestyle, lack of time 
and family commitments are barriers preventing her taking action to exercise 
regularly.  
Cues to action can trigger positive health behaviour and can come from a 
variety of internal or external sources, although these factors are not considered 
direct causes of health action. Internal sources could include physical symptoms or 
experience of illness, whereas external sources could include advice from family or 
friends, interactions with health professionals, public health campaigns or a 
newspaper or magazine article.  
Other demographic variables (age, gender, race, ethnicity, educations, income 
etc.) and sociopsychological variables (personality, social group, peer and reference 
group pressure etc.) are thought to influence perceptions and indirectly influence 
health related behaviour. For example, educational attainment may have an indirect 
on behaviour by influencing perceived susceptibility, severity, benefits and barriers 
(Champion & Skinner, 2008; Rosenstock, Strecher, & Becker, 1988). Elements of 
the original model are illustrated in Figure 2.2 below. 
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In 1988, Rosenstock, Stretcher and Becker (1988) noted that the HBM is 
closely related to social cognitive theory having shared origins in value expectancy 
theory, argued that self-efficacy be added to the model as a separate construct.  
Bandura defined self-efficacy as “the conviction that one can successfully execute 
the behaviour required to produce the outcomes” (Bandura, 1997). Rosenstock and 
colleagues (1988) emphasised the value of Bandura’s social cognitive theory in 
further explaining behaviour. They agreed that expectations develop from several 
sources of information; and further that self-efficacy beliefs (efficacy expectations) 
are distinct from beliefs about the outcome of a behaviour (outcome expectations) 
(Rosenstock et al., 1988). The concept of self-efficacy was never formally 
incorporated into the early HBM, however the expanded HBM with the self-efficacy 
construct included has been described and used in a number of studies (Bayat et al., 
2013; Champion & Skinner, 2008; Champion et al., 2006; Norman & Brain, 2005; 
Sullivan et al., 2008; Wdowik, Kendall, Harris, & Auld, 2001).  
Individual perceptions Modifying factors Likelihood of action 
Demographic & 
Psychosocial factors 
Perceived benefits 
minus 
Perceived barriers 
Perceived susceptibility & 
Perceived severity of 
disease 
Perceived threat 
Likelihood of taking 
preventive health action 
Cues to action 
(Internal and external) 
 
Figure 2.2. The Health Belief Model  
Adapted from Becker and Maiman (1975, p. 12)    
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In a critical review of health belief model (HBM) studies conducted in the 
1970’s and 80’s, of all the HBM concepts, perceived barriers was reported to be the 
single most powerful predictor across all studies, study designs and preventive 
behaviours (Janz & Becker, 1984). A meta-analysis of the relationships between 
HBM constructs undertaken using weighted mean effect sizes, found that while 
effect sizes were small, ranging between 0.01 to 0.30, there were significant positive 
relationships between HBM dimensions and health behaviours (Harrison, Mullen, & 
Green, 1992).  
The health belief model has been criticised for the variability in measurement 
of its constructs (Champion & Skinner, 2008) and for its focus only on cognitive 
attitudes and beliefs in determining health behaviour (Janz & Becker, 1984). Despite 
this, there is strong evidence linking HBM dimensions to preventive health actions 
like breast screening, risky sexual behaviours and immunisation (Champion & 
Skinner, 2008; Janz & Becker, 1984).  
2.9.2 The Health Promotion Model 
Pender’s health promotion model was developed in the early 1980’s with the 
aim of integrating nursing and behavioural science theory, and has undergone a 
number of revisions since that time (Pender, 1982, 2006; Pender, et al., 2010). The 
model is multidimensional and incorporates constructs from the health belief model 
and social-cognitive theory. The model has been described by Pender (2010, p. 44) 
as being “a competence or approach orientated model” in contrast to prevention 
models that include the threat or fear of illness as a motivating factor in health 
behaviour. 
The 2006 model has three main dimensions that include: individual 
characteristics and experience; behaviour specific cognitions and affect, and 
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behavioural outcome. Within these three dimensions of the model there are a number 
of variables that influence an individual’s commitment to a plan of action and health 
promoting behaviour.  
The first dimension of the model individual characteristics and experience 
incorporates two factors, those of: prior related behaviour and personal factors 
which are biological, psychological and socio-cultural. The model proposes that prior 
related behaviour has “direct and indirect” effects on whether an individual 
undertakes health promoting behaviour and that personal factors such as age, BMI, 
menopausal status, strength, agility, self-esteem, motivation, ethnicity, gender, 
education and socioeconomic status can be predictive of health behaviour (Pender, et 
al., 2010). 
The second dimension of the model includes behaviour specific cognitions and 
affect, which Pender and colleagues describe as critical variables that have a major 
significance for any health interventions, as they are able to be modified (2010). 
These variables include; perceived benefits of action and perceived barriers to 
action; perceived self-efficacy; activity related affect; interpersonal influences; 
situational influences and competing demands and preferences. Perceived benefits, 
barriers and self-efficacy are linked together in the model and will be discussed in 
more detail. 
The third dimension of the model is behavioural outcome which is an outcome 
of individual characteristics and experiences and behaviour specific cognitions and 
affect that all influence an individual’s commitment to a plan of action and health 
promoting behaviour (Pender, et al., 2010). Figure 2.3 simply illustrates the variables 
in each of the dimensions of the model. 
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Perceived benefits to action is described as perceptions of the positive 
consequences of behaviour where an individual’s expectations are influenced by 
anticipated intrinsic or extrinsic benefits that can directly and indirectly motivate 
behaviour (Pender, et al., 2010). Pender and colleagues draw from expectancy-value 
theory to explain that anticipated benefits can affect motivation based on outcomes 
from personal prior experience of a behaviour or from vicariously observing the 
behaviour of others (2010).  
Perceived barriers to action is defined by Pender and colleagues as perceptions 
about the “unavailability, inconvenience, expense, difficulty, or time consuming 
nature of a particular action…often viewed as mental blocks, hurdles, and personal 
costs of undertaking a given behaviour…loss of satisfaction from giving up health-
damaging behaviours…may also constitute a barrier” (Pender, 2006, p. 53). 
The definition of perceived barriers in the health promotion model would 
appear to be expanded from the health belief model. In the HPM, perceived barriers 
Individual 
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experiences 
Behaviour specific 
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Behavioural 
outcome 
Prior related behaviour 
 
Personal factors 
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psychological 
Sociocultural) 
Perceived benefits  
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Self-efficacy 
Activity related affect 
 
Interpersonal influences 
(family, peers, 
providers) 
Situational influences 
Commitment 
to a plan of 
action 
Health 
promoting 
behaviour 
Competing demands 
and preferences 
 
Figure 2.3. The Health Promotion Model 
Adapted from Pender et al. (2011, p. 45) 
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can include personal and psychological factors such as time, energy and motivation; 
social factors such as family support and family obligations; and environmental 
factors such as weather conditions, and resource issues such as money or transport 
(Pender, et al., 2010). Perceived barriers in the HPM, affect intention and 
commitment to engaging in health promoting behaviour (Pender, et al., 2010), 
concepts that would seem to be drawn from the theory of reasoned action. 
Of 27 studies cited by Pender and colleagues as using the HPM as a theoretical 
construct, 79% provided evidence that perceived barriers are important determinants 
of health promoting behaviour (Pender, 2006). In particular there are a number of 
studies of women, where barriers to action have been found to be significant 
predictors of health promotion behaviour especially exercise behaviour (Jones & 
Nies, 1996; Kaewthummanukul, et al., 2006; Moore, et al., 2003; Osuji, et al., 2006; 
Stuifbergen, et al., 2000). 
The HPM includes the concept of self-efficacy as one of a number of social 
cognitive factors that influence health promoting behaviour. In the HPM prior  
behaviour indirectly influences health promoting behaviour through perceptions of 
self-efficacy (Pender, et al., 2010). Perceived self-efficacy then influences the 
perception of barriers and also the perception of the anticipated benefits of engaging 
in a particular behaviour. This would seem to be similar to Bandura’s (Bandura, 
2004) concept of health promotion where perceived self-efficacy affects behaviour 
through its influence on goals, outcome expectations and socio-structural facilitators 
and impediments.  
One of the limitations of the HPM is the complexity of the model and the large 
number of variables that are difficult to measure in any one study. Despite this, the 
HPM has been widely used in nursing research and applied to a range of health 
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behaviours including physical activity, nutrition and oral health with evidence that 
self-efficacy, perceived barriers and social support are good predictors of health 
behaviour. 
2.9.3 Social Cognitive Theory 
Albert Bandura’s social cognitive theory (SCT) has been hugely influential in 
health promotion research and practice since his seminal publication of ‘Self-
efficacy: Toward a unifying theory of bevavioural change’ (Bandura, 1977). 
According to Bandura SCT is “founded on an agentic perspective” where individuals 
have the capacity to control their life, behaviour and environment (Bandura, 2001, 
2012). SCT has a causal structure grounded in triadic reciprocal determinism where 
“human functioning is a product of the interplay of intrapersonal influences, the 
behaviour individuals engage in, and the environmental forces that impinge upon 
them” (Bandura, 2012, p. 11). At the time, these concepts were novel compared to 
mainstream behavioural theory that understood personal and environmental factors to 
be unidirectional determinants of behaviour (Bandura, 2001). A schematic 
representation of this threefold structure of SCT is illustrated in Figure 2.4 
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Figure 2.4. Schematic of Triadic Reciprocal Determinism 
(From Bandura, 2012, p. 12) 
 Chapter 2: Literature Review 80 
Central to SCT is the concept of self-efficacy. Perceived self-efficacy refers to 
“beliefs in one’s capabilities to organize and execute the courses of action required to 
produce given levels of attainment” (Bandura, 1998, p. 624). In other words, the 
personal beliefs an individual holds about their capacity to organize and exercise 
control over behaviour and events. According to Bandura, self-efficacy beliefs 
provide the incentive to act, determine and regulate motivation and learning; 
influence the strength of commitment to goals; affect perseverance and resilience to 
adversity and obstacles, and; determine confidence to use capabilities and skills 
effectively (Bandura, 1977, 1998). Self-efficacy beliefs are strengthened through 
personal mastery experiences (successful accomplishment), vicarious experience 
(seeing others model behaviour), social persuasion (verbal suggestion), and physical 
and emotional states (building physical strength and reducing anxiety and 
depression) (Bandura, 1977, 1998, 2012). 
In SCT Bandura has described efficacy expectations as being different and 
distinct from outcome expectations (Bandura, 1977). Efficacy expectations are 
beliefs about the ability to perform a particular behaviour, whereas, outcome 
expectations are beliefs about the results of the behaviour. This is illustrated in 
Figure 2.5 below. Efficacy expectations vary in magnitude, generality and strength 
with implications for the performance of behaviour. Magnitude relates to how 
difficult a person finds it to adopt a particular behaviour; generality refers to how 
much a sense of efficacy extends beyond a specific behaviour to other behaviours, 
and strength refers to the level of efficacy belief about mastery of a behaviour 
(Bandura, 1977).  
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Bandura (Bandura, 2004, 2012) has described the concept of health promotion 
using social cognitive theory as comprising a group of core determinants that 
include: knowledge of health risks and benefits; perceived self-efficacy or belief 
about one’s control over health behaviour; outcome expectations about the benefits 
and costs of health behaviours; health goals and plans for realising them and 
perceived facilitators and impediments to changing behaviour. Structural paths of 
influence between these determinants where self-efficacy affects health behaviour 
both directly and through goals, outcome expectations and socio-structural factors is 
illustrated in Figure 2.6. below. 
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Figure 2.5. Efficacy Expectations and Outcome Expectations 
(From Bandura, 1977, p. 193) 
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Figure 2.6. Self-efficacy Structural Paths of Influence on Behaviour 
  (From Bandura, 2004, p. 146) 
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Bandura (2004) asserts that self-efficacy beliefs are a crucial determinant of 
health behaviour, influencing an individual’s health goals and aspirations and also 
the outcomes that a person expects their efforts to produce. Using exercise as an 
example, those with high self-efficacy beliefs expect to realise positive outcomes 
from increasing physical activity while those with low self-efficacy expect poor 
outcomes. Positive outcome expectations may include physical fitness, improved 
health, social approval, improved mood and mental well-being. Self-efficacy beliefs 
also influence how obstacles or impediments are viewed; obstacles and impediments 
may include personal factors, social and economic factors and health system factors. 
People with low self-efficacy will also be easily become discouraged by obstacles 
and difficulties and be more likely give up exercise. Bandura also posits that goals 
and aspirations for personal health are also influenced by self-efficacy beliefs, where 
people with stronger perceived self-efficacy beliefs are more likely to set higher 
goals and have a stronger commitment to achieving them (2004).  
According to Bandura there are similarities and overlap between SCT and 
other psychosocial models of health behaviour (Bandura, 2004). He argues that 
models like the health belief model and the theory of planned behaviour have 
overlapping determinants under different names, but are in fact different types of 
outcome expectations. For example, perceived severity and susceptibility in the HBM 
are negative outcome expectations; while perceived benefits are positive outcome 
expectations, with perceived barriers equating to impediments to action. While other 
models of health behaviour are largely concerned with predicting behaviour, SCT 
theory provides not only predictors but also principles to inform, guide and motivate 
behaviour change (Bandura, 1997). 
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In SCT, the development of personal self-regulatory skills is essential for 
successful behaviour change (Bandura, 2004). Self-regulation depends on consistent 
self-monitoring of thoughts and behaviour. This self-observation provides 
information to allow evaluation of behaviour based on: personal standards; 
comparison to others behaviour and social norms; past attainments and judgement 
about the value of the activity. Realistic goal setting helps to facilitate this self-
reflective process and helps to motivate a person to take action, and to monitor 
progress towards achieving those goals (Bandura, 2004).  
Interventions for developing and increasing self-efficacy need to include 
strategies to target mastery experiences, social modelling, verbal persuasion and 
improve physical and emotional states (Bandura, 1997, 1998, 2004).  The ‘Women’s 
Wellness Program’ (Anderson, D. & Graham, 2007; Anderson, D., McGuire, &  
Porter-Steele, 2013; Anderson, D. et al., 2006) is an example of an intervention that 
is based on SCT and includes these elements to promote health behaviour change. 
(See Chapter 4 and Table 4.1). 
Social cognitive theory, in its entirety, has been criticised for being overly 
broad and ambitious and for not being as comprehensively tested as some other 
health behaviour theories (McAlister, Perry & Parcel, 2008). However, there is 
extensive evidence from decades of research, that the self-efficacy construct is one of 
the most important predictors of health behaviours and health behaviour change. For 
example, self-efficacy and social cognitive theory has been used as the basis for 
chronic disease self-management programs (DeBusk et al., 1994; Lorig, 1996; Lorig, 
Sobel, Ritter, & Hobbs, 2001) and interventions to promote physical activity in 
adults with type 1 and type 2 diabetes (Plotnikoff, Lippke, Courneya, Birkett, & 
Sigal, 2010; Plotnikoff, Lippke, Courneya, Birkett, & Sigal, 2008). There is strong 
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evidence that perceived self-efficacy is a determinant of physical activity and 
exercise across age groups and different populations (Bauman et al., 2012) including 
midlife Australian women (Anderson, R., Anderson, D. & Hurst, 2010). 
2.9.4 Theoretical basis for present study  
Given that self-efficacy is a robust predictor of exercise behaviour, and informs 
the design and delivery of the multiple health behaviour change intervention 
(Women’s Wellness Program), social cognitive theory has been chosen as the 
theoretical framework for this PhD study.  While the concept of perceived benefits 
and perceived barriers have been well described in both the health belief model and 
health promotion model, Bandura argues that these concepts equate to positive 
outcome expectations and impediments to change in SCT (Bandura, 1977, 1997, 
2004). In this respect it would appear that perceived exercise benefits and barriers are 
a good fit with social cognitive theory and self-efficacy. 
According to Bandura (1997), in SCT there are different types of barriers that 
include cognitive, situational and structural factors. Some barriers are closely related 
to self-efficacy beliefs, where those beliefs are influenced by challenges or 
impediments to successful performance of the behaviour. In Bandura’s words: 
 “for example, in assessment of exercise efficacy, individuals judge the 
strength of their capabilities to get themselves to exercise regularly in the 
face of a variety of situational, social, and personal hindrances. If there 
are no impediments to surmount, the behaviour can be performed easily 
and everyone is totally efficacious” (Bandura, 1997, p. 285).  
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2.10 SUMMARY  
This chapter began with a review of the literature in relation to the burden of 
chronic disease both globally and in Australian women, with particular reference to 
cardiovascular disease, cancers, chronic respiratory diseases and type 2 diabetes. 
Following that, the important non-modifiable and modifiable risk factors that are 
known to contribute to the development of noncommunicable diseases, was 
discussed. In particular, physical activity, unhealthy diet, tobacco smoking, alcohol 
use and overweight and obesity were reviewed in relation to their individual 
contribution to disease, current guidelines and to what extent Australian women are 
meeting the recommended guidelines. A review of health promotion interventions for 
the primary prevention of chronic disease in women was undertaken, followed by a 
review of the literature in relation to perceived exercise benefits and barriers and 
other correlates of physical activity. Finally, the choice of theoretical framework for 
informing the study was discussed. 
What is evident from this literature review is that chronic diseases like 
cardiovascular disease and type 2 diabetes pose a major problem for the health and 
well-being of both women and men, globally and nationally. While some risk factors 
for chronic disease are difficult to change, unhealthy lifestyle especially lack of 
physical activity, poor nutrition, tobacco smoking, harmful use of alcohol and 
overweight and obesity are the primary cause of chronic disease. Overall, Australian 
women are not undertaking sufficient physical activity and exercise for health, are 
not eating the recommended amount of fruit and vegetables, smoking too much and 
experiencing rising rates of overweight and obesity that often starts at a young age. 
Midlife women, between 40 to 65 years old, start to experience the effects of 
unhealthy lifestyle with rising rates of illness and overweight and obesity. Physical 
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activity, in particular, has a multitude of health benefits however midlife women face 
a range of barriers to exercise that prevent them from exercising regularly for health. 
While many of the types of barriers are known, and include factors like lack of time 
and family commitments, specific barriers can vary depending on a range of socio-
demographic, health and psychological variables. There is evidence that multiple 
health behaviour change interventions that target midlife women can improve 
lifestyle behaviour including exercise. Social cognitive theory and self-efficacy 
provides a robust theoretical framework for undertaking research into barriers to 
exercise and is a good fit with the intervention in which this PhD study is embedded.  
This study seeks to investigate the factors that predict perceived barriers to 
exercise in midlife women undertaking a multiple health behaviour change 
intervention that has been adapted for web-based delivery (The Women’s Wellness 
Program). It is hypothesised that predictors could potentially include socio-
demographic factors, current health behaviours, physical and mental well-being, 
perceived benefits (positive outcome expectations) and perceived self-efficacy for 
exercise. In addition to modelling the predictors of barriers, the study seeks to 
investigate the effect of the intervention delivered in three different modes, on 
perceived benefits and barriers, actual physical activity and exercise and perceived 
self-efficacy. In the following Chapter 3, the methods used to undertake this study 
are discussed in detail. 
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Chapter 3: Methods  
3.1 INTRODUCTION 
This chapter describes in detail the methods used in this study. Section 3.2 
explains the study design and Section 3.3 research aims and research questions for 
Phase 1 and 2 of the study. The procedure for recruitment and characteristics of 
participants is described in Sections 3.4 and 3.5. In Section 3.5 the procedure and 
timeline is detailed. A detailed list of all instruments used for data collection is 
provided in Section 3.6. Finally, data analysis and ethical considerations relevant to 
the study are discussed at Sections 3.8 and 3.10.  
3.2 STUDY DESIGN 
This PhD study is linked to the ‘Women’s Wellness Program’ study (QUT 
Bluebox Proof of Concept Grant; Chief Investigator D. Anderson).  The ‘parent’ 
project is a novel behavioural intervention using a web-based program and book 
designed for midlife women. The intervention targets multiple health behaviours 
including exercise and physical activity, healthy eating, sleep and stress 
management. It also aims to improve knowledge and understanding about 
menopause, chronic disease risk factors and health screening behaviours. 
The aims of the parent study were to: 
e. Develop and test a web-based health promotion program and book; 
f. Investigate the effect of the intervention on BMI, modifiable health 
behaviours, health and well-being, sleep and menopausal symptoms; 
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g. Evaluate the equivalency of three different modes of delivery (A. 
online independent [OI], B. face to face supported [FS], C. online 
supported [OS]), and: 
h. Evaluate the feasibility and cost of different modes of delivery with a 
view to potential commercialisation. 
This linked PhD study has a separate and distinct purpose that is to investigate 
the perceived benefits and barriers to exercise in midlife women participating in the 
multiple health behaviour change intervention. Specifically, the study has two 
phases: in Phase 1, cross sectional baseline data is collected from participants and 
analysed to examine the factors that predict perceived benefits and barriers to 
exercise. Phase 2 of the study uses pre and post intervention data to investigate the 
effect of different delivery modes of the program, on perceived benefits and barriers 
to exercise, actual physical activity and exercise self-efficacy. 
3.3 AIMS AND RESEARCH QUESTIONS  
3.3.1 Phase 1 
The primary aim of Phase 1 of the study is to investigate the factors that predict 
perceived barriers to exercise in midlife women.  
In order to address this aim the following research question is investigated in 
this phase of the study: 
Research question 1:  
To what extent do socio-demographic factors, health factors, perceived 
benefits and perceived exercise self-efficacy predict perceived barriers to exercise in 
midlife women? 
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3.3.2 Phase 2 
The primary aim of Phase 2 of the study is to compare the effect of the 
intervention, delivered in different modes, on perceived barriers to exercise in 
women completing the 12 week health promotion intervention.  
The secondary aims of Phase 2 of the study are to investigate the effect of the 
intervention on perceived benefits to exercise, actual physical activity and exercise 
and perceived exercise self-efficacy. Further, to investigate the meaning and 
magnitude of any changes and to further test the model developed in Phase 1 of the 
study. 
The following research questions and hypotheses pertain to this phase: 
Research question 2 
Does the 12 week health promotion intervention delivered in three different 
modes (A. online independent; B. face to face with health professional support, and 
C. online with health professional support), change average perceived barriers to 
exercise in midlife women? 
Research question 3 
Does the 12 week health promotion intervention delivered in three different 
modes (A. online independent; B. face to face with health professional support, and 
C. online with health professional support) change average perceived benefits of 
exercise in midlife women? 
Research question 4 
Does the 12 week health promotion intervention delivered in three different 
modes (A. online independent; B. face to face with health professional support, and 
C. online with health professional support) change general physical activity, aerobic 
exercise and overall physical activity in midlife women? 
 Chapter 3: Methods 90 
Research question 5 
Does the 12 week health promotion intervention delivered in three different 
modes (A. online independent; B. face to face with health professional support, and 
C. online with health professional support) change average exercise self-efficacy in 
midlife women? 
Research question 6 
When comparing change over time within and between the intervention groups 
for all continuous variables, what is the meaning and magnitude of those changes? 
Research question 7 
Does the model used to predict perceived barriers to exercise pre-intervention 
in Research question 1, accurately predict perceived barriers to exercise post 
intervention? 
3.4 PARTICIPANTS 
Participants comprised Australian women aged between 40 and 65 years of 
age. Participants were recruited across Australia from metropolitan, regional and 
rural areas following media publicity about the study. Potential participants were 
screened using the following inclusion and exclusion criteria: 
Inclusion criteria 
 Female; 
 Aged between 40 to 65 years;  
 Able to speak, read and understand English; 
 Basic computer literacy (comfortable using a computer and keyboard 
including the internet and email) ; 
 Access to a personal computer or tablet device. 
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Exclusion criteria 
 Self-reported illness or injury preventing vigorous exercise, for 
example: muscle or joint injury, severe arthritis, heart disease, cancer, 
and other illness; 
 Self-reported current mental health problem preventing commitment to 
a 12 week lifestyle program, for example: severe anxiety or major 
depression. 
Sample size 
Sample size was calculated apriori for Phase 1 and Phase 2 of the study using 
G*Power 3, a statistical power analysis program (Faul, Erdfelder, Lang, & Buchner, 
2007). Power was set at 80% level with 95% confidence interval (α = 0.05). 
Phase 1- Research question 1 
Using a multiple linear regression with mean exercise barriers (EBBSbar) as the 
outcome variable and an estimated 15 predictor variables a total sample size of N = 
139 was required in Phase 1 of the study. See output from G*Power 3 in Table 3.1 
and Figure 3.1 below. 
Table 3.1 
Protocol of Power Analysis Phase 1 
F tests - Linear multiple regression: Fixed model, R² increase 
Analysis: A priori: Compute required sample size  
Input: Effect size f² = 0.15 
 α err prob = 0.05 
 Power (1-β err prob) = 0.8 
 Number of tested predictors = 15 
 Total number of predictors = 15 
Output: Noncentrality parameter λ = 20.8500000 
 Critical F = 1.7484248 
 Numerator df = 15 
 Denominator df = 123 
 Total sample size = 139 
 Actual power = 0.8026043 
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Figure 3.1. X-Y Plot for Power and Sample Size Phase 1 
 
Phase 2 – Research question 2 
In Phase 2, a one way ANCOVA will compare mean exercise barriers over 
time, between the three intervention groups. The outcome variable being Time 2 
mean exercise barriers (EBBSbar), and two covariates being Time 1 mean exercise 
barriers and intervention group (A, B or C). It was calculated that a total sample size 
of N = 158 was required. Output from G*Power 3 is displayed below in Table 3.1 
and Figure 3.2. 
Table 3.2 
Protocol of Power Analysis Phase 2 
 
F tests - ANCOVA: Fixed effects, main effects and interactions 
Analysis: A priori: Compute required sample size  
Input: Effect size f = 0.25 
 α err prob = 0.05 
 Power (1-β err prob) = 0.8 
 Numerator df = 2 
 Number of groups = 3 
 Number of covariates = 2 
Output: Noncentrality parameter λ = 9.8750000 
 Critical F = 3.0551618 
 Denominator df = 153 
 Total sample size = 158 
 Actual power = 0.8020933 
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Figure 3.2. X-Y Plot of Power and Sample Size Phase 2 
 
3.5 PROCEDURE AND TIMELINE 
The Women’s Wellness Program study commenced recruiting participants in 
April 2013, with final data collection completed at the end of January 2014. A total 
of 250 women were recruited to the study. An outline of the recruitment and data 
collection procedures for the ‘parent’ study follows. 
Participants were recruited following media publicity about the Women’s 
Wellness Program study including a national Australian Broadcasting Commission 
(ABC) news broadcast and local Brisbane ABC radio interview with the Chief 
Investigator in April 2013. Following this, approximately 480 women registered 
interest to participate in the study through the study website: 
www.womenswellness.com.au. The home page of the website contains a secure data 
entry field where potential participants entered their name, date of birth, address, 
telephone number and email address. This information is then automatically emailed 
to a generic QUT email account womenswellness@qut.edu.au. 
 Chapter 3: Methods 94 
Potential participants were then sent an email with a Participant Information 
and Consent Form and Eligibility Checklist attached (See Appendices A and B). If 
participants agreed to join the study they completed the forms and returned them, 
either by scanning and emailing back or by mailing through Australia Post. A 
research assistant then reviewed the Consent Form and Eligibility Checklist prior to 
confirming participation in the study. At this stage, participants were allocated a 
unique identifying number and were allocated in blocks of 50, to one of three 
intervention groups:  
1. Group A – independent unsupported online program (n = 150);  
2. Group B – supported ‘face to face’ group program (n = 50); 
3. Group C – supported ‘online’ program (n = 50).  
Participants residing in Brisbane were initially allocated to Group B until it was 
full, as women living interstate were unable to attend the QUT Health Clinic where 
the face-to-face group intervention was delivered. Group A was sub-divided into 
three groups of 50 participants allocated to start the program on staggered start dates. 
Group B and Group C were also sub-divided into four groups of 10-15 participants 
allocated to commence the intervention on staggered start dates. 
While 250 participants were recruited, only 225 completed the baseline 
questionnaire sent out in the week prior to commencing the intervention. Data were 
collected from 157 participants on completion of the intervention, with 68 
participants lost to follow up who did not complete the final questionnaire. The 
majority of participants lost to follow up were from the online independent Group A. 
A schematic diagram of the study is illustrated in Figure 3.3 below. 
  
 Chapter 3: Methods 95 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.3. Schematic of PhD Study 
 
 
 
3.6 DATA COLLECTION 
At baseline, prior to commencing the intervention, participants were invited to 
complete an online questionnaire (Survey 1) administered using the official QUT 
Key Survey© online survey software. Key Survey© is freely available to research 
students and staff and is supported by QUT High Performance Computing services.  
When ‘Survey 1’ was launched, participants received an email with a link embedded 
N = 250 participants 
recruited 
N = 225 completed baseline survey at 
Time 1 (0 weeks) 
Phase 1 PhD 
Random block allocation to intervention groups 
Group A 
Online 
Independent 
n = 138 
Group B 
Face to face 
HP support 
n = 41 
Group C 
Online 
HP support 
n = 46 
Group A 
Completed 
T2 survey 
n = 89 
Group B 
Completed 
T2 survey 
n = 37 
Group C 
Completed 
T2 survey 
n = 31 
n = 68 
Lost to follow up 
12 week 
Intervention 
N = 157 completed surveys  
T1 (0 weeks) and T2 (12 weeks) 
Phase 2 PhD 
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to connect and complete the survey. Participants who did not initially complete 
Survey 1 were sent three email reminders to complete the survey.  
At 12 weeks, on completion of the intervention, participants were again invited 
to complete an online questionnaire (Survey 2) that was again administered through 
QUT Key Survey©. Again, participants who did not initially complete Survey 2 were 
sent three email reminders to request completion of the survey.  
3.6.1 Instruments 
In this study data were collected from participants at two time points: 
Time 1 (T1) prior to the intervention; 
Time 2 (T2) at 12 weeks on completion of the intervention. 
At both time points, participants were invited to complete an online 
questionnaire administered through QUT Key Survey© (See Section 3.6). 
There was a large battery of test data collected by questionnaire at Time 1 and 
Time 2. The following table outlines the data collected, including identifying which 
variables were used in the parent study and the PhD study. 
Table 3.3 
Data Collected in the Main study and PhD study 
Domain Items Parent study PhD study 
Socio-demographic 8 Y
a 
Y 
Current weight 3 Y 1 item Y 
Current height 1 Y Y 
Functional health and well-being 12 Y Y 
Physical activity and exercise 3 Y Y 
Exercise benefits and barriers 43  Y 
Exercise self-efficacy 18  Y 
Vegetables 1 Y Y 
Fruit 1 Y Y 
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Domain Items Parent study PhD study 
Caffeine 1 Y  
Alcohol 3 Y Y 
Cigarettes 1 Y Y 
Reproductive health 2 Y  
Menopausal status 3 Y Y 
Preventive health screening 1 Y  
Menopausal symptoms 21 Y  
Sleep 21 Y  
Medicines and therapies 1 Y  
Stress management activities 1 Y  
Urine control 5 Y  
Benefits and challenges of program 2 Y  
Note. Y = yes used in data analysis.   
3.7 VARIABLES UTILISED IN THE PHD STUDY 
The variables of particular relevance to PhD study will now be described in 
detail, including relevant psychometric properties and cut-off points. (See also 
Appendix C: Extract from Time 1 Questionnaire) 
3.7.1 Socio-demographic information 
Data collected only at baseline comprised: age, marital status, country of birth, 
identity as Aboriginal, Torres Strait or South Sea Islander, language other than 
English, highest qualification, employment status, gross annual household income. 
These items were included to identify whether any socio-demographic variables were 
confounding factors. 
3.7.2 Health risk factors 
Body mass index 
Participants were asked their weight and height. From this information Body 
Mass Index (BMI) was calculated by dividing the weight in kilograms by the height 
in metres squared (kg/m²). BMI was used as a continuous independent variable in 
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parametric tests. BMI was also stratified into underweight, normal weight, 
overweight and obese and used as a categorical independent variable. 
Physical activity and exercise 
Physical activity was measured with the Seattle Physical Activity questionnaire 
(SPA) developed for the Seattle Midlife Women’s Health Study (Woods N. F. & 
Mitchell E. S. obtained in personal communication with Anderson, D.). The 
instrument includes three items: general daily activity; weekly aerobic exercise and 
rating of overall level of physical activity.  
General daily activity 
Participants were asked to describe their general daily activity including 
activities such as housework, caring for children, shopping, gardening or activity at 
work, but not including exercise. The response options were: very active (involves 
strenuous labour), moderately active, mildly active (some walking/stair climbing), 
and sedentary (mostly sitting). General daily activity was used as a categorical 
independent variable.  
Weekly aerobic exercise 
The next item asked participants about how many times they exercised for 15 
minutes at a time in the past month, with exercise being described as “activities 
including brisk walking, jogging, swimming, aerobic dancing, cycling, rowing etc.” 
– response options were: daily, 5-6 times a week, 3-4 times a week, 1-2 times a week, 
none. Weekly exercise time was used as a categorical independent variable.   
Overall level of physical activity 
Lastly, women were asked to rate their current level of physical activity, which 
included general activity and exercise, on a scale of zero to ten. A rating of (00) 
indicated not at all active to (10) extremely active. Physical activity level was used as 
a continuous independent variable.  
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Tobacco smoking 
Participants were asked if they currently smoked cigarettes with five response 
options: no never smoked, no but smoked in the past, yes smoke 1-10 per day, yes 
smoke 11-20 per day, yes smoke more than 20 per day. Current smoking was use as a 
categorical independent variable. 
Alcohol consumption 
Frequency 
Frequency of alcohol consumption was measured with two questions. The first 
question asked women if they had ever drunk alcohol-containing beverages with four 
response options: never, drank in the past, occasionally, regularly. The second 
question asked during the past week, on how many days they had drunk alcohol 
containing beverages on a scale of zero to seven days. 
Quantity 
 Participants were also asked during the past week on days that they drank 
alcohol, how many standard size drinks on average, did they consume per day. A 
standard drink was defined as a 375ml can or stubby of beer, 100ml glass of wine, 
30ml of spirits, 750ml bottle of wine contains 6 standard drinks.  
Alcohol consumption data were used as categorical or continuous independent 
variables. 
Daily fruit consumption 
Daily fruit consumption was measured with one question that asked if 
participants currently ate two serves of fruit every day, with one serve being defined 
as: 1 apple, 1 mandarin, 2 plums, 2 apricots,8 strawberries, 1 cup of diced or canned 
fruit, 20 grapes or cherries. The response options were: yes I have been for more than 
6 months, yes I have been for less than 6 months, no but I am planning to start in the 
next 6 months, no and I don’t plan to start in the next 6 months. Response categories 
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were combined to a dichotomous yes/no variable, that was used as a categorical 
independent variable. 
Daily vegetable consumption 
Daily vegetable consumption was measured with one question that asked if 
participants currently ate five serves of vegetables every day, with one serve being 
defined as: 1 medium potato, half cup of cabbage/spinach/broccoli/cauliflower etc, or 
1 cup of lettuce or salad vegetables. The response options were: yes I have been for 
more than 6 months, yes I have been for less than 6 months, no but I am planning to 
start in the next 6 months, no and I don’t plan to start in the next 6 months. Response 
categories were combined to a dichotomous yes/no variable that was used as a 
categorical independent variable. 
3.7.3 Health characteristics 
Stage of menopause 
Participants were asked three questions with yes/no response options, in order 
to determine stage of menopause. Firstly, “have you had a menstrual period in the 
past 12 months?”; a response of yes indicates pre-menopause and no indicates 
menopause. The next questions are: “have you had a menstrual period in the past 3 
months?”, and; “compared to a year ago, has the number of days between the start of 
one menstrual period and start of your next menstrual period become less 
predictable?”. A response of no/yes to both questions indicates peri-menopause and a 
response of yes/no indicate pre-menopause.  Lastly they were asked an open ended 
question “what age were you at menopause?”. Stage of menopause was used as a 
categorical independent variable.  
 Chapter 3: Methods 101 
Functional health and well-being
1
 
Functional health and well-being was measured using the Optum™ SF-12v2 
Health Survey
®
 (Optum Inc., 2014; Ware, Kosinski, & Keller, 1996, 1998). The 
SF12v2
®
 is an abbreviated version of the SF-36v2 Health Survey
®
 that measures 
eight domains of health including: physical functioning, role-physical, bodily pain, 
general health, vitality, social functioning, role-emotional, and mental health. This 
information is relevant to understanding the current health and well-being of 
participants in relation to perceived barriers to exercise. 
The SF12v2
®
 health status instrument developed by Medical Outcomes 
Trust/Optum Inc. is well validated and widely used in health research (Garratt, 
Schmidt, Mackintosh, & Fitzpatrick, 2002). A licence to use the instrument for this 
study was obtained from Quality Metric Incorporated. 
Although the instrument measures health and well-being in eight domains, all 
of these contribute to calculating a Physical Component Summary (PCS) and Mental 
Component Summary (MCS) measures.  
General health (GH) 
This single item asked participants to rate their health on a five-point rating 
scale with response options including: excellent, very good, good, fair and poor. 
Physical functioning (PF) 
Physical functioning was measured with two items capturing the presence and 
extent of physical limitations. Participants were asked how their health limits them in 
activities such as moving a table, pushing a vacuum cleaner, bowling, or playing golf 
                                                 
1
 Medical Outcomes Trust is now part of Optum Inc. Previously, the SF Health Surveys were said to 
measure “health related quality of life”, however, the instruments are now described as measuring 
“functional health and well-being” (Optum Inc., 2014). 
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or climbing several flights of stairs with three response categories: Yes, limited a lot, 
Yes, limited a little and No, not limited at all. 
Role physical (RP) 
Physical health related role limitations were measured by asking participants if 
in the past four weeks they had problems with work or regular daily activities as a 
result of physical health where they have a) accomplished less than you would like; 
b) did work or other activities less carefully than usual. The response categories 
were: Yes or No. 
Role emotional (RE) 
Emotional health related role limitations were measured by asking participants 
whether in the previous four weeks they had problems with work or regular daily 
activities as a result of emotional problems (such as feeling depressed or anxious) in 
which they had a) accomplished less than you would like; b) did work or other 
activities less carefully than usual. The response categories were: Yes or No. 
Bodily pain (BP) 
One item asked participants during the past four weeks, how much pain 
interfered with normal work (including both work outside the home and housework), 
with response categories including: not at all, a little bit, moderately, quite a bit and 
extremely. 
Mental health (MH) 
Two items measured the frequency of participant’s feeling a) calm and 
peaceful and b) downhearted and blue in the past four weeks. A six point rating scale 
included the response options: all of the time, most of the time, a good bit of the time, 
some of the time, a little of the time and none of the time. 
Vitality (VT) 
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Vitality was measured with one item asking ‘Did you have a lot of energy?’ in 
the past four weeks. A six point rating scale included options: all of the time, most of 
the time, a good bit of the time, some of the time, a little of the time and none of the 
time. 
Social functioning (SF) 
One item assessed the frequency with which physical or emotional problems 
interfered with social activities (like visiting friends and relatives) in the previous 
four weeks. Five response options were: all of the time, most of the time, some of the 
time, a little of the time and none of the time. 
3.7.4 Social-cognitive factors 
Exercise benefits and barriers 
Participant’s perceptions of the benefits and barriers to exercise were measured 
using the Exercise Benefits and Barriers scale (EBBS) developed by Sechrist et al. 
(1987). After obtaining permission to use the scale (see Appendix D), it was included 
in the Time 1 and Time 2 questionnaires.  
The instrument can be scored as a complete scale or as two separate scales 
measuring benefits and barriers to exercise. The instrument uses a forced response 
Likert type scale, which asks participants to indicate the degree to which they agree 
or disagree with the statements related to exercise. There are 43 items listed with four 
response categories: 4 – Strongly Agree, 3 – Agree, 2 – Disagree, 1 – Strongly 
Disagree.  
Initial psychometric testing of the instrument included calculating internal 
consistency with a Cronbach’s alpha of 0.95 reported for the total 43 item scale; 0.87 
for the 14 item barriers scale and 0.95 for the 29 item benefits scale. Test-retest 
reliability revealed correlation coefficients of .89 for the total scale; 0.77 for the 
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barriers scale and 0.89 for the benefits scale (Sechrist et al., 1987). Factor analysis of 
the 43 item scale yielded a nine-factor solution. Barriers loaded on four factors – 
exercise milieu, time expenditure, physical exertion and family encouragement, and 
benefits loaded on five factors – life enhancement, physical performance, 
psychological outlook, social interaction and preventive health (Sechrist et al., 1987).  
The EBBS scale was chosen for use in this study because it has been widely 
used in a range of studies that investigate exercise benefits and barriers in women 
(Adams and McCrone, 2011; Ansari & Lovell, 2009; Jones & Nies, 1996; 
Kaewthummanukul et al., 2006; Lovell et al., 2010; Ransdell et al., 2004; Williams, 
2006). In initial psychometric testing and subsequent use, the scale has demonstrated 
good reliability and internal consistency. While there are other barriers instruments 
available, for example the Barriers to Health Promotion Activities in Disabled 
Persons (BHADP) scale (Becker, Stuifbergen & Sands, 1991), the advantage of the 
EBBS is that it measures both perceived benefits and barriers to exercise.  
Barriers scale 
The Barriers scale (Sechrist et al., 1987) is calculated using item numbers 4, 6, 
9, 12, 14, 16, 19, 21, 24, 28, 33 37, 40 and 42. These items are summed and the total 
score can range between 14 and 56. Higher scores on the Barriers scale indicate a 
greater perceptions of barriers to exercise. Average barriers scores were used as a 
continuous dependant variable. From the 14 Barriers items, barriers subscales were 
also calculated by calculating the mean of the scale items relating to that factor. See 
Table 3.3. 
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Table 3.4 
Perceived Barriers to Exercise Factors 
Factor Scale items 
Exercise milieu 9. Locations too far away 
12. Embarrassment 
14.Costs too much 
16.Facility schedules not convenient 
28. Exercise clothes look funny 
42. Too few places to exercise 
 
Time expenditure 4.Takes too much time 
24. Too much time from family relationships 
37. Too much time from family responsibilities 
 
Physical exertion 6. Tiring 
19. Fatigued by exercise 
40. Hard work 
 
Family encouragement 21. Spouse does not encourage 
33. Family does not encourage 
 
 
Benefits scale 
The benefits scale (Sechrist et al., 1987) is calculated using the scores for the 
remaining 29 items on the scale (See Table 3.4). The range of possible scores is 
between 29 and 116. Higher scores on the Benefits scale indicate more positive 
perceptions about the benefits of exercise. Average benefits scores were used as 
continuous dependant variables. From the 29 Benefits items, benefits subscales were 
also calculated by calculating the mean of the scale items relating to that factor.  
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Table 3.5 
Perceived Benefits of Exercise Factors 
Factor Scale items 
Life enhancement 22. Increases stamina 
25. Disposition improved 
26. Sleep better 
29. Decreases fatigue 
32. Improves self-concept 
34. Increased mental alertness 
35. Carry out normal activities without tiring 
36. Improves quality of work 
43. Improves body appearance 
 
Physical performance 7. Increases muscle strength 
15.Increases physical fitness 
17. Improved muscle tone 
18. Improved cardiovascular function 
23. Improves flexibility 
41. Increases body functioning 
31. Physical endurance 
 
Psychological outlook 1.Enjoyment 
2.Decreases stress 
3.Improves mental health 
8. Personal accomplishment 
10. Relaxation 
20. Improved well-being 
 
Social interaction 11. Social contact 
30. Meet new people 
38. Good entertainment 
39. Increased acceptance by others 
 
Preventive health 5. Prevents heart attacks 
13.Prevents high blood pressure 
27. Live longer 
 
 
Total benefits/barriers 
Information gathered from the total scale can be used to calculate a total 
benefits/barriers (EBBStotal) score for each participant, where the 43 item scores is 
summed. Scores for the total instrument can range between 43 to 172, with higher 
scores indicating more positive perceptions of exercise. Although this was calculated 
it was not used in statistical analysis in this study. 
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Self-efficacy for exercise 
Self-efficacy for exercise was measured using Bandura’s Self-Efficacy to 
Regulate Exercise scale (Bandura, 2006). This 18 item scale has been shown to be a 
stable and reliable measure of exercise self-efficacy in midlife Australian women 
(Anderson, R. 2008; Smith-DiJulio & Anderson, D. 2009).  
Participants were asked to rate how confident they are to stick to an exercise 
routine on a regular basis (3 or more times a week) for each of the situations listed. A 
visual analogue scale of 0 to 100 was provided, with 0 representing ‘cannot do at all’, 
50 representing ‘moderately can do’ and 100 representing ‘highly certain can do’. 
Scores for the 18 items were summed and then average self-efficacy scores 
calculated. Mean self-efficacy score was used as a continuous independent variable. 
Table 3.5 summarises all the variables and measurement information gathered 
from participants in the study. 
Table 3.6 
Variables and Measurement 
Domain Variable/items Measurement 
Socio-demographic 
(9 items) 
Age 
 
Marital status 
 
 
Country of birth 
 
Postcode of place of residence 
 
Aboriginal, Torres Strait or 
South Sea Islander 
 
Language spoken at home 
 
Highest level of education 
 
 
 
 
 
Employment status 
Age in years 
 
Married, de facto, separated, widowed, 
single/never married 
 
Australia, other (specify) 
 
Postcode 
 
Yes/No 
 
 
English, other (specify) 
 
No schooling, primary school, junior 
high school (year 10), senior high school 
(year 12), trade technical certificate or 
diploma, university or college degree, 
post graduate degree 
 
Full-time, part-time, home duties, 
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Domain Variable/items Measurement 
 
 
 
 
Gross annual household 
income 
unemployed, full-time student, part-time 
student, retired, permanently ill/unable 
to work 
 
Less than $20 000, $20 000 - $40 000, 
$40 001 - $60 000, $60 001 - $80 000, 
$80 001 - $100 000, $100 001 - $120 
000, $120 000 or more, don’t know 
Body mass index (BMI) Height and weight BMI calculated by dividing the weight 
in kilograms by the height in meters 
squared (kg/m²) 
Physical activity – SPA 
(3 items) 
General daily activity 
 
 
Weekly aerobic exercise  
 
 
 
 
Overall physical activity 
Very active, moderately active, mildly 
active, sedentary 
 
Exercise in the past month for at least 15 
minutes at a time  
Daily, 5-6 times a week, 3-4 times/week,  
1-2 times/ week, none 
 
11 item scale 00 to 10 
Tobacco smoking 
(1 item) 
Current smoker No, never smoked 
No, but smoked in the past 
Yes, smoke 1-10 per day 
Yes, smoke 11-20 per day 
Yes, smoke more than 20 per day 
Alcohol consumption 
(3 items) 
Current drinker 
 
 
Days in the past week alcohol 
consumed 
 
Number of standard drinks on 
days when drinking 
Never, drank in the past, occasionally, 
regularly 
 
0, 1, 2, 3, 4, 5, 6, 7 
 
 
Number of standard drinks per day 
Fruit consumption – 
currently eating 2 serves 
of fruit daily 
Maintenance 
 
Action 
 
Preparation 
 
 
Contemplation 
 
 
Pre-contemplation 
Yes, I have been for more than 6 months  
 
Yes, I have been for less than 6 months 
 
No, but I am planning to start in the next 
30 days 
 
No, but I am planning to start in the next 
6 months 
 
No, and I don’t plan to start in the next 6 
months 
Vegetable consumption 
– currently eating 5 
serves of vegetables 
daily 
Maintenance 
 
Action 
 
Preparation 
 
 
Contemplation 
 
 
Pre-contemplation 
Yes, I have been for more than 6 months  
 
Yes, I have been for less than 6 months 
 
No, but I am planning to start in the next 
30 days 
 
No, but I am planning to start in the next 
6 months 
 
No, and I don’t plan to start in the next 6 
months 
Functional health and General health Excellent, very good, good, fair, poor 
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Domain Variable/items Measurement 
well-being – SF12v2 
(12 items)  
 
Does health limit moderate 
activities 
 
Does health limit vigorous 
activities 
 
 
Accomplished less because of 
physical health 
 
Physical health limited work 
 
Accomplished less because of 
emotional problems 
 
Emotional problems affected 
work 
 
Pain interfering with normal 
work 
 
Feel calm and peaceful 
 
 
 
Energy 
 
 
 
Downhearted/ blue 
 
 
 
Physical and emotional 
problems interfered with 
normal social activities 
 
Yes limited a lot, Yes limited a little, No 
not limited at all 
 
Yes limited a lot, Yes limited a little, No 
not limited at all 
 
 
Yes, no 
 
 
Yes, no 
 
Yes, no 
 
 
Yes, no 
 
 
Not at all, a little bit, moderately, quite a 
bit, extremely 
 
All of the time, most of the time, a good 
bit of the time, some of the time, a little 
of the time, none of the time 
 
All of the time, most of the time, a good 
bit of the time, some of the time, a little 
of the time, none of the time 
 
All of the time, most of the time, a good 
bit of the time, some of the time, a little 
of the time, none of the time 
 
All of the time, most of the time, a good 
bit of the time, some of the time, a little 
of the time, none of the time 
Exercise barriers 
(EBBSbar) – 14 items  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exercise benefits 
(EBBSben) – 29 items  
4.Takes too much time 
6. Tiring 
9. Locations too far away 
12. Embarrassment 
14.Costs too much 
16.Facility schedules not 
convenient 
19. Fatigued by exercise 
21. Spouse does not encourage 
24. Too much time from 
family relationships 
28. Exercise clothes look 
funny 
33. Family does not encourage 
37. Too much time from 
family responsibilities 
40. Hard work 
42. Too few places to exercise 
 
1.Enjoyment 
2.Decreases stress 
Forced response Likert type scale for 
each item 
Strongly agree, Agree, Disagree, 
Strongly disagree 
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Domain Variable/items Measurement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.Improves mental health 
5. Prevents heart attacks 
7. Increases muscle strength 
8. Personal accomplishment 
10. Relaxation 
11. Social contact 
13.Prevents high blood 
pressure 
15.Increases physical fitness 
17. Improved muscle tone 
18. Improved cardiovascular 
function 
20. Improved well-being 
22. Increases stamina 
23. Improves flexibility 
25. Disposition improved 
26. Sleep better 
27. Live longer 
29. Decrease fatigue 
30. Meet new people 
31. Physical endurance 
32. Improves self-concept 
34. Increased mental alertness 
35. Carry out normal activities 
without tiring  
36. Improves quality of work 
38. Good entertainment 
39. Increased acceptance by 
others 
41. Increases body functioning 
43. Improves body appearance 
Exercise self-efficacy 
(18 items) 
Tired 
Under pressure at work 
Bad weather 
After injury 
Personal problems 
Feeling depressed 
Feeling anxious 
After illness 
Physical discomfort when 
exercise 
After vacation 
Too much work at home 
Visitors present 
Other interesting things to do 
If I don’t reach goals 
Without support family and 
friends 
During vacation 
Other commitments 
After family problems 
0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 
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3.8 DATA ANALYSIS PHASE 1 
3.8.1 Preparation of data 
Survey 1 data were collected from participants in the week prior to 
commencement of the intervention through QUT Key Survey
©
. This data file was 
downloaded electronically into IBM Statistical Package for Social Sciences (SPSS) 
software Version 22 (IBM, 2013) by the researcher.  Unlike manual data entry that 
may be error prone, as data were downloaded electronically directly from Key 
Survey
©
 into SPSS there was no need for double data entry.   
Following download, data cleaning was undertaken checking for errors, 
missing data or unusual values with cross-checking against the relevant online 
questionnaire as necessary. There was very little missing data as Key Survey© 
prompts the user to complete missing fields prior to progressing to the next survey 
question or item. 
As part of the data cleaning process, variable labels were checked and scales 
and subscales computed as required for: SF12v2
®
, Exercise Barriers scale, Exercise 
Benefits scale and Exercise Self Efficacy scale.   
3.8.2 Data analysis  
Part A: Univariate analysis 
The first stage of data analysis includes the use of univariate descriptive 
statistics to explore the data. Descriptive analysis of categorical data included 
frequency tables with counts and percentages. Descriptive analysis of continuous 
data includes tables with mean, median, mode, standard deviation, minimum, 
maximum, skewness, and kurtosis values. Box plots and scatter plots and histograms 
were generated for continuous data. Analysis of continuous data includes checking 
criteria for normal distribution such as median within 10% of the mean, minimum 
 Chapter 3: Methods 112 
and maximum values within three standard deviations of the mean and skewness and 
kurtosis -2.0 to 2.0. Scale reliability was computed using Cronbach alpha. 
Part B: Bivariate analysis 
Statistical tests were used to test for significant correlation between variables 
and significant differences in mean and median scores between groups, including 
Pearson’s correlation coefficients, t-tests, ANOVA, chi-square and non-parametric 
equivalents.   
Part C: Multivariate analysis 
Heirarchical multiple regression was used to model the predictors of perceived 
barriers to exercise. Assumptions including normality, linearity, homoscedasticity 
and independence of residuals were checked by inspecting the Normal Probability 
Plot (P-P) of the Regression Standardised Residual and the Scatterplot that were 
requested as part of the SPSS analysis.  
The descriptive and inferential analysis plan used in Phase 1 is outlined in 
Table 3.6 below. 
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Table 3.7 
Descriptive and Inferential Analysis Plan Phase 1 
Steps Statistical Analysis 
Part A. Univariate analysis 
Socio-demographic variables: age, marital 
status, country of birth, ATSI, LOTE, level of 
education, employment status, income, 
postcode 
Health risk factors: exercise and physical 
activity, smoking, alcohol consumption, fruit 
and vegetable consumption 
Health characteristics: menopause status, 
physical and mental functional health and 
well-being (SF-12v2) 
Social-cognitive factors: perceived exercise 
benefits (EBBSben) and barriers (EBBSbarr), 
exercise self-efficacy 
 
Continuous data – explore data, central measures 
and distribution 
Categorical data – counts and percentages 
Scales computed  
Scale reliability computed 
Part B. Bivariate analysis 
Exploring the relationship between perceived 
barriers to exercise and socio-demographic, 
health risk factors, health characteristics and 
social-cognitive factors 
 
Statistical tests – Pearson correlation, ANOVA 
and t-tests 
DV: total barriers scores 
IV’s socio-demographic variables, health risk 
variables, health characteristics, social-cognitive 
factors 
Part C. Multivariate analysis 
Research question 1: What factors predict 
perceived barriers to exercise in midlife 
Australian women? 
 
 
Statistical test – Hierarchical multiple linear 
regression 
Check assumptions 
DV: total barriers scores 
IV’s: Step 1 – socio-demographic variables 
Step 1 – health risk variables 
Step 3 – health characteristics 
Step 4 – social cognitive variables 
3.9 DATA ANALYSIS PHASE 2 
3.9.1 Preparation of data 
Survey 2 data were collected at completion of the intervention through QUT 
Key Survey. As with Survey 1, the data file was downloaded directly into IBM 
Statistical Package for Social Sciences (SPSS) software Version 22 (IBM, 2013). 
Further preparation and cleaning of data was undertaken as described above at 3.8.1. 
Following this, data from both surveys were combined into one dataset so that 
comparison of the intervention groups over time could be undertaken.  
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3.9.2 Data analysis 
Part A: Preliminary analysis 
Preliminary analysis included comparison of the three groups at baseline. 
Socio-demographic variables, lifestyle risk factors, health characteristics and social-
cognitive variables were compared using ANOVA, McNemar tests and chi-sqaure 
tests. 
Next, a comparison of participants retained in the study and those lost to 
follow-up was undertaken. Attrition rates between groups were also compared. 
Part B: Comparing the effect of the intervention within groups and between 
groups over time  
A range of descriptive and inferential statistics was used to analyse the time 2 
data and to test change over time within groups and between the three groups 
including: paired t-tests, one way ANCOVA and non-parametric equivalents. 
Distributions of continuous data were checked for normality and categorical data 
with small cell counts were collapsed where appropriate. 
 Effect size was also used to examine the magnitude and meaning of changes in 
scores (Kazis, Anderson, & Meenan, 1989), both within-groups over time (Equation 
1) and also between groups post-intervention (Equation 2 and 3). Effect size used 
Cohen's d (Cohen, 1977, 1988) formula to calculate pre/post intervention changes 
where M1 represents the mean of each group at time 1, and M2 represents the mean 
of each group at time 2, and SD represents the standard deviation at time 1: 
 
𝑑𝑐ℎ𝑎𝑛𝑔𝑒  =
(𝑀1−𝑀2)
𝑆𝐷1
  (1) 
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Equation 2 and 3 was used to calculate the difference in the effect between 
groups at time 2, where Group A (online independent) is the comparison group: 
 
𝑑2  =
(𝑀𝐺𝑟𝑜𝑢𝑝 𝐵−𝑀𝐺𝑟𝑜𝑢𝑝 𝐴)
𝑆𝐷2,𝐺𝑟𝑜𝑢𝑝 𝐴
  (2) 
𝑑2  =
(𝑀𝐺𝑟𝑜𝑢𝑝 C−𝑀𝐺𝑟𝑜𝑢𝑝 𝐴)
𝑆𝐷2,𝐺𝑟𝑜𝑢𝑝 𝐴
  (3) 
Cohen’s guidelines (Cohen, 1977, 1988) were used to determine the magnitude 
of change; an effect size of 0.20 as small, an effect size of 0.50 was moderate, and an 
effect size of 0.80 or more was considered to be a large effect.  
Part C: Modelling predictors of perceived barriers to exercise post 
intervention 
As a precursor to regression modelling, bivariate analysis was used to explore 
the correlation between outcome and predictor variables and test for significant 
differences in mean and median scores between groups, using Pearson’s correlation 
coefficients, t-tests, ANOVA, chi-square and non-parametric equivalents.   
As in Phase 1, hierarchical multiple regression was used to model the 
predictors of perceived barriers to exercise post intervention. Assumptions including 
normality, linearity, homoscedasticity and independence of residuals were checked 
by inspecting the Normal Probability Plot (P-P) of the Regression Standardised 
Residual and the Scatterplot that were requested as part of the SPSS analysis. Table 
3.7 below describes the descriptive and inferential analysis plan for Phase 2 of the 
study. 
 
 
 Chapter 3: Methods 116 
Table 3.8 
Descriptive and Inferential Analysis Plan Phase 2 
Steps Statistical Analysis 
Part A. Preliminary analysis 
Baseline characteristics of participants 
Comparison of retained vs lost to follow up 
Attrition rates 
Continuous data – explore data, central measures 
and distribution 
Categorical data – counts and percentages 
Scales computed  
Scale reliability computed 
Part B. Comparing the effect of the intervention 
between the three intervention groups 
 
Research question 2: Does the 12 week health 
promotion intervention delivered in three 
different modes (1. online independent; 2.face 
to face with health professional support, and 3. 
online with health professional support), 
change average perceived barriers to exercise 
in midlife women? 
 
Statistical tests – Paired t tests, One way 
ANCOVA 
Check assumptions    
DV: T1 and T2 total barriers scores 
IV’s: Group, time 
 
Research question 3: Does the 12 week health 
promotion intervention delivered in three 
different modes (1. online independent; 2.face 
to face with health professional support, and 3. 
online with health professional support) change 
average perceived benefits of exercise in midlife 
women? 
 
Statistical tests – Paired t tests, One way 
ANCOVA 
Check assumptions    
DV: T1 and T2 total benefits scores 
IV’s: Group, time 
Research question 4: Does the 12 week health 
promotion intervention delivered in three 
different modes (1. online independent; 2.face 
to face with health professional support, and 3. 
online with health professional support) change 
general physical activity, aerobic exercise and 
overall physical activity in midlife women? 
 
Statistical tests – Paired t test or Wilcoxin signed 
rank test, McNemar-Bowker test 
Check assumptions    
DV’s: T1 and T2 data general activity, aerobic 
exercise, overall PA 
IV’s: Group, time 
Research question 5: Does the 12 week health 
promotion intervention delivered in three 
different modes (1. online independent; 2.face 
to face with health professional support, and 3. 
online with health professional support) change 
average exercise self-efficacy in midlife 
women? 
 
Statistical tests – Paired  t test or Wilcoxin signed 
rank test 
One way ANCOVA 
Check assumptions 
DV’s: T1 and T2 self-efficacy for exercise 
IV’s: Group, time 
Research question 6: When comparing change 
over time within and between the intervention 
groups, what is the meaning and magnitude of 
those changes? 
 
Statistical test: Calculate Cohen’s d and Cohen’s 
d change 
Part C. Modelling 
Research question 7: Does the model used to 
predict perceived barriers to exercise pre-
intervention, accurately predict perceived 
barriers to exercise post intervention? 
 
 
Statistical test – Hierarchical multiple linear 
regression 
Check assumptions 
DV: total barriers scores 
IV’s: Step 1 – Socio-demographic variables 
Step 1 – Health risk variables 
Step 3 – Health characteristics 
Step 4 – Social cognitive variables 
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3.10 ETHICS AND ETHICAL ISSUES 
This study posed a low risk of harm to participants. Participation in the ‘The 
Women’s Wellness Program’ study was voluntary and participants had the right to 
withdraw at any time. During the recruitment process, participants were provided 
with a Participant Information and Consent form that described the risks and benefits 
of the study (See Appendix A). Ethical approval was obtained from the Human 
Research and Ethics Committee of the Queensland University of Technology 
(Approval number:  1300000048) prior to recruitment of participants (See Appendix 
E).  
The privacy and anonymity of participants was maintained through the use of 
unique participant identification numbers and secure data storage. The personal 
details of participants were kept in a password protected secure network computer 
file separate to data files and study materials. Hard copies of Participant Consent 
forms are stored in a locked filing cabinet on site at QUT.  
The Women’s Wellness Program website is protected with standard encryption 
techniques and security algorithms to industry standard. As some tablets connect to 
the internet through highly trafficked and unsafe cellular networks, the use of 
available security algorithms (SSL, TLS, RSA, and HTTPS) provided the users with 
added security.  
Participants in the study did not receive any incentives or gifts for 
participation, however they were provided with a copy of the program book and 
access to the website at no personal cost.  
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3.11 SUMMARY 
In this chapter the methods used in this study have been detailed including the 
study design, aims and research questions, participants, procedure and timeline, data 
collection and instruments, data analysis and ethical issues. In the following chapter 
the intervention is described in detail. 
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Chapter 4: Description of the Intervention 
4.1 INTRODUCTION 
In this chapter the multiple health behaviour change intervention (Women’s 
Wellness Program) is described in detail. Firstly, an overview of the intervention and 
the theoretical basis that underpins it is introduced and explained. The various 
elements of the intervention, including the program book and program website are 
also described in detail. The role of the registered nurses in delivering health 
consultations is discussed along with a description of the strategies used to promote 
physical activity and exercise behaviour change. 
While the PhD candidate does not own the IP of the intervention, in Phase 2 of 
the PhD study the effect of the intervention on benefits and barriers to exercise, 
exercise self-efficacy and actual physical activity is investigated. For this reason, a 
detailed description of the intervention needs to be provided within the thesis.  
Further, as part of the PhD study, in section 4.2.1 the student has examined in detail 
how specific components of the intervention link with the strategies described to 
promote self-efficacy and self-regulation in Chapter 2.  
4.2 OVERVIEW – WOMEN’S WELLNESS PROGRAM (WWP) 
The intervention is an evidence-based, structured 12 week health promotion 
program designed for midlife women titled The Women’s Wellness Program (D. 
Anderson et al., 2013). The current iteration of the program builds on previous 
programs developed for midlife women including: 
 The Menopause Made Simple Program (Anderson, D. & Graham, 
2002); 
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 The Women’s Wellness Program, that aimed to decrease chronic 
disease risk factors and menopausal symptoms (Anderson, D. & 
Graham, 2007), and; 
 The Pink Women’s Wellness Program that aims to promote healthy 
lifestyle and management of menopausal symptoms in women after 
treatment for breast cancer (Anderson, D. & Graham, 2011). 
The current version of the program builds on previous work, having being 
revised and targeted at midlife women in the general population. In addition, the 
intervention was adapted for virtual delivery through a professionally developed, 
purpose built interactive website and e-book that will be described in following 
sections. 
In this study participants received the intervention (Women’s Wellness 
Program) in one of three modes: 
1. Group A – independent unsupported online program, including 
a. Hard copy of the program book and access to the e-book 
b. Access to the Women’s Wellness Program website   
c. Administrative and technical support for website issues and 
questions by email or phone;  
2. Group B - supported ‘face to face’ group program, including 
a. Hard copy of the program book 
b. Administrative support for appointment attendance and questions 
answered by email or phone 
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c. Attendance at a health promotion group at QUT health clinics at 0, 4, 
8 and 12 weeks facilitated by a registered nurse including health 
education and goal setting; 
3. Group C - supported ‘online’ program, including 
a. Hard copy of the program book and access to the e-book 
b. Access to the Women’s Wellness Program website  
c. Administrative and technical support for website issues and 
questions by email or phone 
d. Online ‘face to face’ individual consultation with a registered nurse 
at 0, 4, 8 and 12 weeks, including health education and goal setting. 
4.2.1 Theoretical basis for the intervention 
As previously stated in Section 2.9, the theoretical framework for the WWP 
intervention is social cognitive theory and self-efficacy. The intervention 
incorporates strategies from SCT to enhance self-efficacy across a range of health 
behaviours through goal setting, verbal persuasion, mastery experience, social 
modelling and improving physical and mental states. The following Table 4.1 
provides some examples of how SCT strategies for increasing self-regulation and 
self-efficacy are incorporated into the 12 week program.  
Table 4.1 
Social Cognitive Theory Strategies and Intervention Elements 
Strategy Intervention elements 
Goal setting (self-regulation) Regular goal setting and reflection at 0 weeks, 4 
weeks, 8 weeks and 12 weeks 
Health consultations including goal setting and 
discussion of facilitators and impediments/barriers to 
change 
Weekly exercise planning and weekly review of 
 Chapter 4: Description of the Intervention 122 
Strategy Intervention elements 
progress 
Visual prompts, feedback graphs on progress 
Verbal persuasion Detailed evidence based information provided to 
improve knowledge about target behaviours 
Book, website, health consultations 
Benefits of behaviour change articulated 
Encouragement and support both in print material 
and health consultations 
 
Mastery experience Encourage incremental change with structured steps 
and day by day, week by week mastery goals 
Weekly planning and weekly review of activities 
Detailed information about how to do strength 
exercises, how to self-monitor progress 
Promote independence and ongoing goal setting 
Social modelling Option of group intervention 
Social discussion board on website 
Podcasts on website 
Interaction and modelling by health professional 
Encourage social support from family and friends  
Improving physical and mental states Stress management and sleep content 
Incremental change in exercise behaviour to prevent 
injury and over-exertion in early stages 
Positive language, encouragement 
Acknowledging behaviour change difficult 
Encouraging self-reward and self-care 
Identification of anxiety and depression by health 
professionals – implementing strategies to address 
 
4.2.2 Components of the Women’s Wellness Program 
The three important components of the program are the Program Book, the 
Program Website and Health Professional consultations. These complement one 
another, and the program can be delivered in a range of formats. 
Program Book 
The Program book can stand alone and is available in a hard copy or e-Book, 
created using Flipbook software. The Book was provided to participants in hard copy 
as well as being available as a downloadable e-book for those participants granted 
access to the website. The book is described in more detail in Section 4.3. 
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Program website 
The website contains all of the information provided in the book, but also 
contains additional elements such as: a diary, visual prompts, tips, alerts, recipes, 
podcast information, news items, a discussion board, frequently asked questions and 
a Consultation portal.  
In this project, only participants doing the program online independently 
(Group A) and online with health professional support (Group C) had access to the 
website. Those in Group C receiving online consultations also had access to a 
purpose built two-way consultation portal. The website will be described in more 
detail in Section 4.4 below. 
Health professional consultations 
An important component of the WWP is health consultations delivered by 
Registered Nurses. In this version of the program 30-60 minute consultations were 
provided to participants at 0 weeks, 4 weeks, 8 weeks and 12 weeks. Participants 
either received consultations face-to-face through the QUT Health clinic (Group B) 
or through the online consultation portal built in to the website (Group C). 
Consultations will be described further at Section 4.5 below. 
4.3 PROGRAM BOOK 
The Women’s Wellness Program book forms the foundation of the 
intervention. As stated, the book was provided to participants in hard copy as well as 
being available to download as an e-book for those participants granted access to the 
website.  
The book is divided into 4 Steps with 3 weeks in each Step: 
 Step 1: Changing your lifestyle and learning about health (Week 1-3); 
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 Setp 2: Consolidating a healthy lifestyle and learning more about your health 
(Week 4-6); 
 Step 3: Maintaining a healthy lifestyle and health promotion for illness 
prevention (Week 7- 9), and; 
 Step 4: Becoming independent (Week 10-12). 
Over the 12 week time frame, the book provides a step by step guide to 
promote healthy lifestyle behaviours with a particular emphasis on regular exercise 
and healthy eating. On every day of the first three weeks, new information and 
activities are provided. This first three weeks is designed to provide the foundation 
for the rest of the program, providing structure and detailed information for 
participants. In the remaining nine weeks, weekly information is provided about a 
range of health topics including: menopause; pelvic floor exercises; stress 
management; sleep; healthy weight; osteoporosis prevention; cardiovascular disease 
prevention; type 2 diabetes prevention and cancer prevention and screening. 
Throughout the book there is a balance of information about various health topics, 
suggested activities and goal setting. 
Hard copy and e-book 
The hard copy book is an A3 size, colour printed, spiral bound book provided 
to just prior to Week 1 of the program. A hard copy of the book was provided to 
participants to minimise any interruptions to participation in the program that might 
arise due to travel or computer access problems. Being A3 size, the book, is easy to 
carry and provides a lasting reference following completion of the 12 week program.  
The program e-book was created with Flipbook© software and was available 
on the website for participants with access to the website. The e-book can be read 
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online, downloaded to PC or tablet, or printed out. Figure 4.1 shows a screenshot of 
The Women’s Wellness Program e-book.  
 
 
Figure 4.1. Screenshot of Program e-Book 
 
4.4 PROGRAM WEBSITE 
The program website was developed over a 12 month period with a 
commercial web-design company based in Brisbane, Australia. The website aims to 
incorporate relevant weekly and daily information in an intuitive manner that is easy 
to use, comprehend and navigate. To enable this, the website has a complex structure  
with a number of key features that will be described and illustrated in the following 
sections. In overview, the website has a home page with password protected entry to 
three portals that have different levels of access and function. These portals include: 
 Administration portal; 
 Participant/User portal, and; 
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 Health professional portal. 
4.4.1 Home page 
The homepage is visible to the public at www.womenswellness.com.au and 
provides general information about the program and a Register Interest field, 
illustrated in Figure 4.2. 
 
Figure 4.2. Website Home Page 
4.4.2 Administration portal 
The administration portal allows the Site Administrator to access all facets of 
the website and perform a number of functions, including: 
 Monitoring and managing the ‘Register Interest’ database; 
 Managing all Users of the site; 
 Enrolment of participants into Cohorts (groups); 
 Enrolment of health professionals and Site Administrators; 
 Cohort management; 
 Content management of individual pages on the website; 
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 Content management of news;  
 Monitoring the Discussion Board; 
 Managing Frequently Asked Questions page; 
 Managing/uploading podcasts; 
 Consultation management, and; 
 Report management. 
Password protected access to the Administration portal was limited to as few 
people as possible to maintain the security and integrity of the website, participant 
information and program content.  
4.4.3 Participant/User portal 
Prior to commencing the Program, the website Administrator creates a User 
Account for each participant. A start date is set for a calendar Monday, and on that 
date a password is generated electronically from the website and emailed to the 
participant. 
When participants (users) click on the Participant Portal tab, they are able to 
login to the website using their secure username and password.  
Dashboard tab 
Following log-in users will see their dashboard and a number of tabs including: 
Journal; Review; My Wellness Record; Resources; Social and My Account. As 
participants work through the program, a timeline with weeks of the program 
represented by flower symbols is visible (Figure 4.3). 
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Figure 4.3. Screenshot of ‘Dashboard’ 
Journal tab 
The bulk of the program content is accessed through the Journal Tab, where 
users work through readings and activities. In the Preparation section, users are 
welcomed to the program and invited to enter and save personal goals for the first 
four weeks including: physical goals (weight, BMI and waist circumference); 
exercise and fitness goals (walking, running, flexibility, strength, endurance); 
habitual goals (smoking and alcohol drinking) and food and nutrition goals (water, 
fruit and vegetables and phytoestrogens). See Figure 4.4. 
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Figure 4.4. Screenshot of ‘Goal Setting’ page 
Following this preparation section, participants work through the program day 
by day for the first three weeks. From Week 4 the content is delivered in weekly 
blocks until the completion of the program at the end of Week 12. An example 
illustration of a journal page is provided in Figure 4.5. 
 
Figure 4.5. Screenshot of ‘Journal’ 
An important part of the Journal Tab is the Exercise Schedule, where every 
Sunday participants are asked to plan their Exercise Schedule for the next seven 
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days. Participants can type information into the table and then save the Schedule 
(Figure 4.6).  
 
Figure 4.6. Screenshot of ‘Exercise Schedule’ 
Review tab 
At the end of each week on Sunday, participants are asked to complete a 
weekly Review. The website prompts users to do this by sending an automatic 
reminder email and text message. Clicking on the Review Tab provides access to a 
table where drop down menus allow information to be entered and then saved. 
Information to enter includes: calcium, water, fruit, vegetables, phytoestrogens, 
aerobic exercise, strength exercise, pelvic floor exercise, waist circumference, 
weight, alcohol and cigarette consumption. See Figure 4.7 below. 
 Chapter 4: Description of the Intervention 131 
 
Figure 4.7. Screenshot of Weekly ‘Review’ table 
My Wellness Records tab 
In the Wellness Records tab participants can view a number of charts that give 
a graphical representation of data they have previously entered in the Weekly 
Review chart. The charts provide feedback about diet, exercise and other health 
behaviours. Screenshots of the Exercise Reports are illustrated in Figure 4.8 and 
Figure 4.9 below. 
 
Figure 4.8. Screenshot 1 of ‘Exercise Reports’ 
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Figure 4.9. Screenshot 2 of ‘Exercise Reports’ 
 
Resources tab 
In the Resources tab there is additional information to assist participants to 
undertake the program, including the Program e-book described at Section 4.3 
above, podcasts and a Frequently Asked Questions page.  
Podcasts 
Under the resources tab there are short video podcasts including; a system tour; 
introduction to the program; exercise; maintaining a healthy diet; stress, sleep and 
sexuality and chronic disease prevention. The text of the Exercise podcast is included 
in Appendix F. See Figure 4.10 below that illustrates the podcast page of the website. 
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Figure 4.10. Screenshot of ‘Resources – Podcasts’ page 
Frequently asked questions 
The ‘FAQ’ tab in the Resources section, provides information to assist 
participants in navigating around the website and to answer common questions asked 
about health, diet, exercise and the program in general. For example, information is 
provided about returning to exercise after being unwell. 
Social tab 
The Social tab gives access to ‘News’ and a private ‘Discussion board’. 
News 
News about the program or evidence based information about topical women’s 
health issues is posted in this area by the system administrator. This may include a 
summary of recent published research. For example, information about a study 
reporting the benefits of walking to lower the risk of breast cancer is provided, with 
references and links to the original publication. Figure 4.11 illustrates the News page. 
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Figure 4.11. Screenshot of ‘News’ page 
Discussion board 
The Discussion Board (See Figure 4.12) allows participants who are in the 
same ‘Cohort’ and commencing the program on the same date, to communicate with 
other participants about different topics. Participants can start a discussion topic or 
‘thread’ which can be followed by other participants who can add comments. The 
discussion board is not open to the public and is monitored by the system 
administrator for inappropriate language or discussion. 
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Figure 4.12. Screenshot of ‘Discussion Board’ 
 
Consultation tab 
For participants allocated to receive health professional consultations, the 
Consultation tab allows access to the appointment management system to manage 
their personal consultations with the Registered Nurse. Appointment requests can be 
accepted or re-scheduled.  
Just prior to a scheduled Consultation time, a portal on the website allows the 
participant to communicate with the Registered Nurse ‘face to face’ via Skype. This 
function will be explained more in the following section. 
Alerts and Reminders 
A range of alerts and reminders are generated by the website and sent to Users 
(both Participants and Health Professionals) via the Website, email or text message. 
These alerts are designed to prompt User’s about: 
 Logon details and commencement date; 
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 Goal setting activities; 
 Weekly review and exercise planning activities; 
 Accept Consultation appointment requests or re-schedule appointment, and; 
 Consultation reminders. 
4.4.4 Health Professional Portal 
The Health Professional portal can be accessed through the Home Page using 
unique password for each Registered Nurse granted access by the Site Administrator. 
When first accessing the HP portal the User is prompted to review the Training 
Manual and undertake an online quiz with questions relating to each of the 8 
modules. Once the quiz is complete access to the HP ‘Dashboard’ is granted (See 
Figure 4.13). 
 
 
Figure 4.13. Health Professional portal ‘Dashboard’ 
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Dashboard tab 
On the Dashboard tab HP can view participants allocated to their Cohort and to 
manage their consultations. A calendar is visible which allows HP to allocate 
available times for consultations and then to generate appointment times that are sent 
to participants. Participants can accept or re-schedule appointment times. 
From the Dashboard tab HP’s can also access the Participant portal of those 
allocated to their Cohort (group). This allows them to view the Journal, Goal setting, 
Activities, and Wellness Records of an individual participant.  
Consultation tab 
When a participant confirms an appointment, an hour before the appointment 
time the HP can then open the Skype consultation portal to allow two-way 
communication with the participant.  
During the online consultation the HP is also able to view the participant’s 
Goals, Wellness records and to make Consultation notes in a notes window.  Figure 
4.14 illustrates the layout of the Consultation page. 
 
 Chapter 4: Description of the Intervention 138 
 
Figure 4.14. Illustration of Consultation portal 
 
4.5 HEALTH PROFESSIONAL CONSULTATIONS 
An important aspect of the intervention was consultations with a Registered 
Nurse in Week 1, Week 4, Week 8 and Week 12 of the program. The consultations 
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were delivered to Group B in a face to face format at the QUT Health Clinic and 
online via the consultation portal on the website to Group C.  
Advanced practice Registered Nurses were chosen to deliver the intervention 
because they possess a range of skills that equip them to effectively deliver a health 
promotion program for the primary prevention of disease. These include:  
 Advanced communication skills;  
 Health assessment skills; 
 Knowledge and understanding of chronic disease risk factors; 
 Experience delivering health education and risk factor counselling to 
individuals and groups; 
 Advanced clinical problem solving skills; 
 Understanding of the health system and links with other health 
providers; 
 Knowledge and experience in referral of participants to other health 
professionals if required, and; 
 Understanding of best practice in research processes.  
The two Registered nurses delivering consultations in this project were highly 
experienced specialist clinicians, one with expertise in women’s health and the other 
expertise in cardiac rehabilitation.  
To help maintain quality control and consistency in delivery of the 
consultations, a nine module Women’s Wellness Program Training Manual 
(Anderson, D., McGuire, & Porter-Steele, 2013) was developed for health 
professionals to complete prior to delivery of consultations. It was piloted with one 
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of the Registered Nurses who delivered the program in this trial. Modules included in 
the manual are: 
1. Communicating online; 
2. Menopause and sexuality; 
3. Complementary therapies; 
4. Stress, relaxation and sleep; 
5. Exercise; 
6. Pelvic floor exercises; 
7. Nutrition; 
8. Chronic diseases and screening programs, and; 
9. Health professional instructional guide for the website. 
4.5.1 Format of health consultations 
During consultations health education and information provided about topics 
on different stages the program. An outline of information included in each of the 
consultations is provided in Table 4.1 below. 
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Table 4.2 
Health Consultations Delivered by Registered Nurses 
Consultation  Time Topics covered 
1. Week 1 60 minutes Introduction to the program 
Participant expectations 
Overview of program  
Step 1Getting started 
Biophysical measures 
Lifestyle risk factors 
Exercise history 
Diet history 
Menopause 
Sleep  
Personal goal setting using 
Personal Goals record 
2. Week 4 30 - 60 minutes Step 2 Consolidating healthy 
lifestyle and learning more 
about health 
Review and discuss issues 
Reinforce health information 
Review and discuss goals 
3. Week 8 30- 60 minutes Step 3 Maintaining healthy 
lifestyle and health promotion 
for illness prevention 
Review and discuss issues 
Reinforce health information 
Review and discuss goals 
4. Week 12 30 – 60 minutes Step 4 Becoming independent 
Review and discuss issues 
Discuss ways to remain 
motivated after the program 
Discuss goals for future health 
 
During consultations there was an emphasis on working with participants to set 
realistic and achievable goals for behaviour change. While there was consistency in 
information provided and structure for the consultations, the information was also 
tailored for the individual needs of participants depending on the goals they 
identified or topics that arose in the conversation. For example, if a participant 
identified that they did not enjoy walking for exercise, then other exercise options 
were discussed.  
 Chapter 4: Description of the Intervention 142 
4.6 STRATEGIES TO PROMOTE EXERCISE BEHAVIOUR CHANGE 
Exercise is an essential component of the Women’s Wellness Program. A 
number of strategies are used to promote the benefits of exercise and reduce barriers 
to positive behaviour change. 
4.6.1 Promoting the benefits of exercise 
Throughout the program, evidence based information is provided and the 
benefits of regular exercise are discussed. For example in Week 1 Day 3, a range of 
exercise benefits are presented in an illustration shown in Figure 4.15 below. 
 
Figure 4.15. Illustration from the Book – ‘Benefits of Exercise’ 
 
The benefits of exercise are continually reinforced, and presented in the context 
of improving health and wellness as women transition to menopause. A lot of 
evidence based information about menopause is provided with recommendation that 
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regular exercise may assist in reducing menopausal symptoms such as hot flushes 
and sleep disturbance. 
In Step 3, the importance of exercise is further explained and reinforced in the 
context of healthy ageing and prevention of chronic diseases including heart disease, 
diabetes and cancer. 
4.6.2 Structure 
The program provides a structured approach to guide participants to increase 
physical activity and exercise. It recognises that women will be at different levels of 
fitness and recommends starting slowly and gradually building up the intensity and 
duration of exercise over the 12 weeks. Detailed information and guidelines are 
provided about aerobic exercise, stretching and flexibility and strength training 
exercise. 
Aerobic exercise 
In Week 1/Day 3 the benefits of exercise to health are outlined and the 2012 
Physical Activity Guidelines for Adults are described (Australian Government 
Department of Health and Ageing, 2012). These recommend that for optimal health 
adults should aim to do 30 to 60 minutes of moderate to vigorous exercise on most 
days of the week; and at a minimum a total of 150 minutes per week. If a participant 
is not currently exercising it is suggested they commence regular walking, and 
gradually build up the intensity and duration of aerobic exercise over the 12 week 
program. The Borg rating of perceived exertion scale (Borg, 1998) is provided and 
explained to encourage participants to understand and recognise moderate intensity 
level of exertion during exercise (See Appendix G). 
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Stretching and flexibility 
On Week 2/Day 2 of the program stretching is introduced. Participants are 
encouraged to stretch after exercise and a series of stretches is illustrated with 
photographs including: hamstring stretch; quadriceps stretch; gluteal stretch; 
shoulder and chest stretch (See Appendix H: Stretching exercise). 
Strength training exercise 
On Week 2/Day 3 strength training exercise is explained and recommended for 
a minimum of at least two sessions per week. A series of strength exercises without 
equipment (Program 1) is described in detail with photographic illustrations included 
to guide participants. The exercises recommended are: squats, lunges, modified push-
ups, seated tricep dips, abdominal and pelvic floor exercises and lower back 
strengthening (See Appendix I: Strength training Program 1). 
In Week 5, participants are encouraged to use 2 kilogram hand weights while 
undertaking a series of exercises (Program 2) including: squats, lunges, modified 
push-ups, shoulder press, bicep curl, overhead triceps extension. Again the exercises 
are explained and illustrated with photographs to guide participants. In Week 5 it is 
also suggested that strength exercises can be undertaken in a fitness centre (Program 
3) where a fitness instructor can guide in the use of exercise equipment (See 
Appendix J: Strength training Program 2 and 3). 
Pelvic floor exercises 
On Week 2, Day 1 pelvic floor exercises are discussed, with a recommendation 
that women practice them twice a day. Instructions are provided to inform 
participants’ how to do the exercises correctly.  
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4.6.3 Goal setting, exercise planning and weekly review 
Goal setting and weekly planning and recording of exercise is also encouraged 
throughout the 12 week program. In Week 1, Week 4, Week 8 participants are 
encouraged to set realistic and achievable goals for aerobic exercise, stretching and 
strength training for the following four weeks.  
On Day 7 of Week 1 and each week thereafter, participants are asked to plan 
their exercise for the coming week and to record it on an ‘Exercise Schedule’. On the 
same day they are also encouraged to review and record the exercise and other health 
behaviours they have undertaken during the past week in a ‘Weekly Review’ table. 
See Figures 4.6 and 4.7 from the website, with similar tables also presented in the 
program book.  
4.6.4 Integration of exercise with other health behaviours 
Throughout the program, exercise behaviour change is integrated with other 
health behaviours and health information including healthy eating principles, stress 
management, sleep, and healthy lifestyle behaviours. A ‘WELLNESS’ acronym is 
used throughout the 12 weeks to remind participants of the key health messages (See 
Figure 4.16 below). 
 
Figure 4.16. ‘WELLNESS’ Acronym 
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4.6.5 Self-reflection 
At regular intervals throughout the program, participants are encouraged to 
reflect on how well they are meeting the exercise and other goals they have set and to 
acknowledge positive behaviour change they have made.  For example, Week 6 is 
titled ‘Reflection and transformation week’ with participants being invited to review 
all the lifestyle changes they have made, reward themselves for positive change and 
to reflect and write down what they would like to improve. 
4.6.6 Acknowledging barriers and challenges to behaviour change 
In addition to self-reflection, Week 11 is titled ‘Motivation and change’, where 
it is acknowledged that maintaining healthy lifestyle habits like regular exercise is 
challenging. Some suggestions are provided to assist in maintaining motivation 
including: establishing a routine, self-belief, goal setting, reflecting on the positive 
benefits and how change often happens in stages that are gradual and incremental. 
4.6.7 Health consultations 
In addition to the strategies outlined above, participants in Group B (face-to-
face with health professional support) and Group C (online with health professional 
support) also receive health consultations from a Registered Nurse, where additional 
support is provided with goal setting to promote increased exercise and healthy 
lifestyle behaviours (See Section 4.5).  
4.7 SUMMARY 
In summary, the intervention is a complex multi-modal 12 week intervention 
targeting a range of health behaviours most importantly exercise and healthy eating. 
In this study, participants undertook the program either independently online, face to 
face with health professional support or online with health professional support. A 
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program book complements the website.  In the following chapter results of Phase 1 
of the study are presented. 
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Chapter 5: Results Phase 1 
5.1 INTRODUCTION  
This chapter presents results of Phase 1 of the study, where cross sectional data 
were collected from 225 participants prior to commencement of the intervention. The 
aim of Phase 1 of the study was to examine the factors that predict perceived barriers 
to exercise in midlife women. Firstly, in Section 5.2 socio-demographic 
characteristics, health risk factors, health characteristics, perceived benefits and 
barriers to exercise and social-cognitive factors are described. Next, in Section 5.3 
the results of bivariate analysis where the relationship between perceived barriers to 
exercise and a range of variables, is presented. Finally, in Section 5.4 hierarchical 
regression modelling is used to investigate the predictors of perceived barriers to 
exercise. 
5.2 PART A: UNIVARIATE ANALYSIS 
5.2.1 Description of socio-demographic characteristics 
Age 
The age of women ranged between 40 to 65 years old. The mean age was 50.9 
years (SD = 5.9). Most of the women were married (72.9%) or in a de facto 
relationship (9.3%). The remaining participants were separated, divorced, widowed 
or single (10.2%). The majority of participants were born in Australia (79.1%) with 
most born outside of Australia being born in English speaking countries including 
the United Kingdom, New Zealand, Canada, South Africa and Ireland. Only three 
participants identified as being Aboriginal or Torres Strait Islander (1.3%). The 
majority of participants (91.1%) spoke English in the home with twenty participants 
(8.9%) speaking a language other than English at home. Approximately two thirds 
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(68.9%) of participants had a university or college degree with 20.9% having a trade, 
technical certificate or diploma. Most of the remaining participants (6.5%) reported 
completing senior school. The majority of women were employed either full-time 
(52.9%) or part-time (29.3%). Over half of participants (60%) had a gross annual 
household income above AUS$100,000 with a further quarter (24%) having 
household income between AU$60,000 to AU$100,000. Most participants were 
residents of Queensland (52.9%) or New South Wales (25.8%), with the remaining 
participants living in Western Australia, South Australia, Victoria and the Northern 
Territory. Table 5.1 presents the socio-demographic variables of women participating 
in Phase 1 of the study. 
Table 5.1 
Socio-demographic Characteristics of Participants Phase 1(N = 225) 
Variables N % or M (SD) 
Age 225 50.9 (5.9) 
Marital status  
     Married 
     De facto 
     Separated 
     Divorced 
     Widowed 
     Single/never married 
     Missing 
 
164 
21 
6 
7 
1 
23 
3 
 
72.9 
9.3 
2.7 
3.1 
0.5 
10.2 
1.3 
Country of birth  
     Australia 
     Other 
 
178 
47 
 
79.1 
20.9 
Aboriginal, Torres Strait or South Sea Islander  
     Yes 
     No  
 
3 
222 
 
1.3 
98.7 
Language other than English 
     Yes 
     No 
 
20 
205 
 
8.9 
91.1 
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Highest education level obtained 
     Completed junior school 
     Junior senior school  
     Trade, technical certificate, diploma 
     University or college degree  
     Missing   
 
5 
15 
47 
155 
3 
 
2.2 
6.7 
20.9 
68.9 
1.3 
Employment status  
     Full time 
     Part time 
     Home duties 
     Unemployed 
     Full time student 
     Part time student 
     Retired 
     Permanently ill/unable to work 
     Missing   
 
119 
66 
12 
7 
3 
2 
14 
1 
1 
 
52.9 
29.3 
5.3 
3.1 
1.3 
0.9 
6.2 
0.5 
0.5 
Gross annual household income  
     < $20 000 
     $20 001 - $40 000 
     $40 001 - $60 000 
     $60 001 - $80 000 
     $80 001 - $100 000 
     $100 001 - $120 000 
     > $120 000 
     Don’t know 
     Missing 
 
2 
6 
13 
25 
29 
46 
89 
11 
4 
 
0.9 
2.7 
5.8 
11.1 
12.9 
20.4 
39.5 
4.9 
1.8 
Postcode 
     Northern Territory 
     New South Wales 
     Queensland 
     South Australia 
     Victoria 
     Western Australia 
     Papua New Guinea 
 
3 
58 
119 
13 
8 
23 
1 
 
1.3 
25.8 
52.9 
5.8 
3.5 
10.2 
0.5 
 
5.2.2 Description of health risk factors 
BMI 
Based on self-reported height and weight, BMI was calculated for each 
participant. The mean BMI was 28.77 (SD = 5.69). Continuous BMI was 
transformed into categories with 27.1% of all participants being normal weight, and 
the majority being overweight (38.2%) or obese (34.7%).  
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Table 5.2 illustrates the comparison of BMI between Australian women in 
different age categories and study participants. While the lowest age category for 
study participants (40 – 44 years) does not exactly match the age category used by 
the Australian Bureau of Statistics (35 – 44 years), it still allows some useful 
comparison with women in the general population. To provide further comparison, 
overweight and obese categories are combined in the last line of the table. It is clear 
from these results that compared to women in the general Australian population, a 
higher proportion of participants in this study in all age categories were overweight 
or obese. For example, in Australian women aged between 55 to 64 years 67.9% are 
overweight or obese compared to 81.3% of study participants. 
Table 5.2 
Comparison of BMI between Australian Women and Study Participants (N = 225) 
 Australian women (%)
a
 Study participants (%) 
Age group (years) 35 - 44 45 - 54 55 - 64 40 – 44 45 – 54 55 - 65 
Normal 44.0 34.1 31.5 31.7 30.0 18.8 
Overweight 27.7 33.5 33.3 29.3 37.5 43.8 
Obese 27.7 31.1 34.6 39.0 32.5 37.5 
Overweight/obese 55.4 64.6 67.9 68.3 70.0 81.3 
Note. 
a
Data from Australian Health Survey 2011-12 (ABS, 2012) 
General daily activity 
Participants were asked about their general daily activity levels that include 
housework, gardening, shopping, caring for children or activity at work. The 
majority of participants reported being mildly active (46.2%) or sedentary (19.1%). 
Nearly a third reported being moderately active (32%) with only a few reporting 
being very active (1.8%). 
Exercise in past month 
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Participants were asked about how often they had undertaken aerobic exercise 
for at least 15 minutes at a time in the past month including activities such as brisk 
walking, jogging, swimming, cycling et cetera. Half of participants reported either no 
aerobic exercise (21.8%) or one to two times per week (36%). With about a quarter 
of participants reporting exercising three to four times a week (27.1%) and only a 
small proportion reporting five to six times a week (10.2%) or daily (4.4%). 
Overall physical activity 
The overall physical activity question asked participants to rate their overall 
activity including general daily activity and aerobic exercise on a scale of 0 to 10. 
Responses ranged from 0 to 10, with the mean being 5.4 (SD = 1.9) and median 6.0. 
Figure 5.1 illustrates a frequency distribution of scores. 
 
Figure 5.1. Frequency Distribution of Overall Physical Activity (N = 225) 
 
Smoking and alcohol consumption 
Over half of participants reported never smoking (57.3%), with many smoking 
in the past (40%) and only six participants (2.7%) currently smoking. The majority of 
participants consumed alcohol either regularly (44%) or occasionally (40.4%), with a 
small proportion not currently drinking alcohol (13.3%). Of participants currently 
drinking alcohol, the average number of days per week of consumption was 3.4 (2.2) 
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with average quantity of alcohol consumed on those days being 1.8 (3.7) standard 
drinks.  
Fruit and vegetable intake 
The majority of participants were eating two serves of fruit daily (62.7%) with 
less than half of participants (44.4%) eating five serves of vegetables daily. Table 5.3 
describes the health risk factors of study participants. 
Table 5.3 
Health Risk Factors (N = 225) 
Variables N % or M (SD) 
BMI 
  Mean body mass index 
 
225 
 
28.77 (5.69) 
BMI 
   Normal (18.5 – 24.99) 
   Overweight (25.00 – 29.99) 
   Obese (30.00 or more) 
 
61 
86 
78 
 
27.1 
38.2 
34.7 
General daily activity 
   Sedentary 
   Mildly active 
   Moderately active 
   Very active  
   Missing 
 
43 
104 
72 
4 
2 
 
19.1 
46.2 
32.0 
1.8 
0.9 
Aerobic exercise in the past month 
   None 
   1-2 times a week 
   3-4 times a week 
   5-6 times a week 
   Daily 
   Missing 
 
49 
81 
61 
23 
10 
1 
 
21.8 
36.0 
27.1 
10.2 
4.4 
0.5 
Overall physical activity 
  Mean general daily activity and exercise 
 
221 
 
5.43 (1.9) 
Smoking  
    
Never smoked 
   Ex-smoker 
   Current smoker 
 
129 
90 
6 
 
57.3 
40.0 
2.7 
Alcohol use  
   Not currently 
   Occasionally 
   Regularly 
   Missing 
 
30 
91 
99 
5 
 
13.3 
40. 
44.0 
2.2 
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Frequency alcohol consumed 
   Mean days in past week 
 
225 
 
3.40 (2.2) 
Quantity alcohol consumed when drinking 
   Mean standard drinks consumed 
 
223 
 
1.8 (3.7) 
Two serves of fruit daily 
   No 
   Yes 
   Missing  
 
82 
141 
2 
 
36.4 
62.7 
0.9 
Five serves of vegetables daily 
   No 
   Yes 
   Missing 
 
124 
100 
1 
 
55.1 
44.4 
0.5 
 
Comparison between health behaviours in Australian women and study 
participants 
In order to compare health behaviours of study participants to normative data 
for Australian women, participant age was stratified into three categories 40 – 44 
years, 45 – 54 years, and 55 – 65 years. Again, the lowest age category does not 
exactly match the age categories used by the Australian Bureau of Statistics but does 
allow some comparison between study participants and women in the general 
population.  For study participants aerobic exercise in the past month was re-coded to 
approximate ABS categories, where: none = sedentary; 1 – 2 times a week = low; 3-4 
and 5-6 times a week = moderate, and; daily = high level of exercise (Table 5.4).  
Table 5.4 below illustrates the comparison between health behaviours of 
Australian women and study participants. In terms of exercise, study participants in 
all age categories were less sedentary and a higher proportion were engaging in low 
and moderate exercise compared to women in the general Australian population. A 
higher proportion of study participants were ex-smokers, with a much smaller 
proportion currently smoking. A higher proportion of study participants in the 
younger age categories were exceeding the NHMRC guidelines of two standard 
drinks of alcohol per day. While higher proportions of study participants in all age 
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categories were consuming the recommended two serves of fruit and five serves of 
vegetables daily.  
Table 5.4 
Comparison between Health Behaviours of Australian Women and Study 
Participants (N = 225) 
 Australian women (%)
a
 Study participants (%) 
Age group (years) 35 - 44 45 - 54 55 - 64 40 – 44 45 – 54 55 - 65 
Exercise
a
       
   Sedentary 34.6 37.2 36.6 25.0 20.8 21.9 
   Low 35.4 33.7 37.4 30.0 35.8 40.6 
   Moderate 20.1 20.1 20.9 45.0 37.6 32.8 
   High 9.8 9.0 4.9 0.0 5.8 4.7 
   Not stated 0.1 0.0 0.2 0.0 0.0 0.0 
Smoking       
   Never smoked 53.4 47.6 56.2 51.2 62.5 51.6 
   Ex-smoker 29.8 31.9 30.3 43.9 35.8 45.3 
   Current smoker 15.7 18.7 12.7 4.9 1.7 3.1 
   Not stated 1.1 1.8 0.8 0.0 0.0 0.0 
Alcohol
b
 10.6 11.5 12.7 29.3 19.2 12.5 
Fruit
c
 44.6 53.9 61.7 47.5 62.2 75.0 
Vegetables
d
 9.8 10.5 12.6 34.1 47.1 46.9 
a
Level of exercise taken for fitness, recreation or sport (ABS, 2012b); 
b
Exceeded 2009 NHMRC 
guidelines; 
c
Two or more serves daily; 
d
Five or more serves daily. 
 
5.2.3 Description of health characteristics 
Stage of menopause 
About half of participants were menopausal (51.1%) with almost a third peri-
menopausal (30.7%) and the remainder pre-menopausal (18.2%).  
Functional health and wellbeing 
Functional health and well-being was measured using the SF-12v2©. From the 
12 items two summary scales were calculated and describe physical well-being 
(physical component summary [PCS]) and mental well-being (mental component 
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summary score [MCS]).  Standardised scores have a mean of 50 and standard 
deviation of 10, with scores of 40-49 indicating mild disability (Ware et al., 1998). 
The mean physical well-being (PCS) score for participants was 50.2 (SD = 
6.6). The mean mental well-being score for participants was 45.5 (SD = 10.1). 
Descriptive statistics for menopause status and the SF-12v2 and are presented in 
Table 5.5 below. 
Table 5.5 
Health Characteristics and Frequency Scores of SF-12v2 (N = 225) 
Variables N % or M (SD) 
Stage of menopause 
   Pre-menopause 
   Peri-menopause 
   Menopause 
 
41 
69 
115 
 
18.2 
30.7 
51.1 
Functional health and well-being 
Physical component summary (PCS) 
Mental component summary (MCS) 
 
225 
225 
 
50.2 (6.6) 
45.5 (10.1) 
General health 
   Excellent 
   Very good 
   Good 
   Fair 
   Poor 
   Missing 
 
17 
79 
94 
32 
2 
1 
 
7.5 
35.1 
41.8 
14.2 
0.9 
0.5 
Physical functioning – moderate activities 
   Limited a lot 
   Limited a little 
   Not limited 
 
3 
27 
195 
 
1.3 
12.0 
86.7 
Physical functioning – climbing stairs 
  Limited a lot 
  Limited a little 
  Not limited 
 
11 
81 
133 
 
4.9 
36.0 
59.1 
Physical role – accomplished less 
  Yes 
   No 
 
77 
148 
 
34.2 
65.8 
Role physical  – worked less carefully 
   Yes 
   No 
 
 
36 
189 
 
16 
84 
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Role emotional – accomplished less 
   Yes 
   No 
 
97 
128 
 
43.1 
56.9 
Role emotional – worked less carefully 
  Yes 
  No 
 
59 
166 
 
26.2 
73.8 
Bodily pain interfered with work 
   Not at all 
   A little bit 
   Moderately 
   Quite a bit 
   Extremely 
 
96 
96 
22 
10 
1 
 
42.7 
42.7 
9.7 
4.4 
0.5 
Mental health – felt calm and peaceful 
   All of the time 
   Most of the time 
   Good bit of the time 
   Some of the time 
   A little of the time 
   None of the time 
 
2 
52 
64 
72 
29 
6 
 
0.9 
23.1 
28.4 
32.0 
12.9 
2.7 
Mental health – downhearted and blue 
   All of the time 
   Most of the time 
   Good bit of the time 
   Some of the time 
   Little of the time 
   None of the time 
 
2 
4 
17 
63 
97 
42 
 
0.9 
1.8 
7.6 
28.0 
43.0 
18.7 
Vitality – have a lot of energy 
   All of the time 
   Most of the time 
   Good bit of the time 
   Some of the time 
   Little of the time 
   None of the time 
 
3 
44 
55 
71 
43 
9 
 
1.3 
19.6 
24.4 
31.6 
19.1 
4.0 
Social – emotions interfered with social life 
   All of the time 
   Most of the time 
   Some of the time 
   Little of the time 
   None of the time 
 
1 
9 
45 
58 
112 
 
0.5 
4.0 
20.0 
25.7 
49.8 
 
5.2.4 Description of perceived benefits and barriers reported by women 
Perceived benefits of exercise 
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Possible range of scores on the benefits scale is 29 – 116 with actual scores 
ranging between 63 to 113.  Mean benefits score for participants was 89.5 (SD = 
10.9) with a median score of 86.0. Scores were slightly positively skewed 0.36 (SE = 
0.16) with slight negative kurtosis -0.59 (SE = 0.32). Scale reliability was calculated 
with a Cronbach’s alpha of 0.94 indicating high internal consistency.  
In order to assist with comparison to other studies using the EBBS, the possible 
range of total benefits scores was divided into quartiles: first (29 – 50.75), second 
(50.75 – 72.5), third (72.5 – 94.25) and fourth (94.25 – 116). Using these categories, 
the mean benefits score of 89.5 in this study, fell into the third quartile.  
Table 5.6 shows mean Benefits item scores ranging from 1.7 (SD = 0.5) to 3.6 
(SD = 0.5) on an ordinal scale of one to four, with higher scores indicating higher 
agreement.  
Table 5.6 
Perceived Benefits of Exercise Items (N = 225) 
Exercise Benefits Items M SD 
Enjoy exercise 2.9 0.7 
Decreases feeling of stress and tension 1.7 0.5 
Improves mental health 3.3 0.6 
Prevents heart attacks 3.3 0.6 
Increases muscle strength 3.4 0.5 
Gives a sense of personal accomplishment 3.3 0.6 
Feel relaxed 2.9 0.6 
Contact with friends and persons I enjoy 2.4 0.8 
Prevents high blood pressure 3.3 0.5 
Increases physical fitness 3.6 0.5 
Muscle tone improves 3.4 0.5 
Improves functioning of cardiovascular system 3.5 0.5 
Improves feelings of well being 3.3 0.5 
Increases stamina 3.3 0.5 
Improves flexibility 3.3 0.5 
My disposition is improved 3.2 0.6 
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Sleep better 3.1 0.7 
Live longer 3.3 0.6 
Decreases fatigue 3.0 0.6 
Good way to meet new people 2.5 0.8 
Improves physical endurance  3.4 0.5 
Improves self-concept 3.2 0.6 
Increases mental alertness 3.2 0.6 
Carry out normal activities without becoming tired 3.1 0.6 
Improves quality of work 3.0 0.6 
Good entertainment 2.5 0.8 
Increases acceptance by others 2.3 0.8 
Increases overall body functioning 3.2 0.5 
Improves appearance 3.3 0.6 
 
Benefits subscale scores were computed with the highest to lowest ranked  
factors being physical performance, preventive health, life enhancement, 
psychological outlook and social interaction (Table 5.7).  
Table 5.7 
Perceived Benefits of Exercise Subscales (N = 225) 
Exercise Benefits Factors  M SD 
Physical performance 3.4 0.4 
Preventive health 3.3 0.5 
Life enhancement 3.2 0.5 
Psychological outlook 2.9 0.3 
Social interaction 2.4 0.6 
 
Perceived barriers to exercise 
Possible range of scores on the barriers scale is 14 to 56, with actual range of 
scores being 14 to 48. Mean barriers score for participants in this study was 28.6 (SD 
= 6.2) with a median score of 29.0. Scores were slightly negatively skewed -0.15 (SE 
= 0.07) with slight kurtosis 0.07 (SE = 0.32). Scale reliability was calculated with a 
Cronbach’s alpha of 0.87 indicating high internal consistency. 
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As with the total benefits score, the possible range of total barriers scores was 
divided into quartiles: first (14.0 – 24.5), second (24.5 – 35.0), third (35.0 – 45.5) and 
fourth (45.5 – 56). Using these categories, the mean barriers score of 28.6 in this 
study, fell into the second quartile.  
Table 5.8 shows mean Barriers item scores ranged from 1.7 (SD = 0.7) to 2.6 
(SD = 0.7) on an ordinal scale of one to four, with higher scores indicating higher 
agreement.  
Table 5.8 
Perceived Barriers to Exercise Items (N = 225) 
Exercise Barriers Items M SD 
Takes too much time 2.5 0.7 
Tiring 2.5 0.7 
Places to exercise too far away 1.8 0.6 
Too embarrassed to exercise 1.8 0.7 
Costs too much 1.8 0.7 
Exercise facilities do not have convenient schedules 2.2 0.5 
Fatigued by exercise 2.3 0.7 
Spouse or significant other does not encourage 1.8 0.8 
Takes too much time from family relationships 2.0 0.7 
People in exercise clothes look funny 1.7 0.6 
Family members do not encourage exercise 1.7 0.7 
Takes too much time from family responsibilities 2.1 0.7 
Exercise is hard work 2.6 0.7 
Too few places to exercise 1.8 0.6 
 
Barriers subscale scores were computed with the highest to lowest ranked  
factors being physical exertion, time expenditure, with family encouragement and 
exercise milieu ranked lowest (Table 5.9).  
Table 5.9 
Perceived Barriers to Exercise Subscales (N = 225) 
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Barriers Factors  M SD 
Physical exertion 2.5 0.6 
Time expenditure 2.2 0.6 
Family encouragement 1.8 0.5 
Exercise milieu 1.8 0.5 
 
5.2.5 Description of social-cognitive variables 
Exercise self-efficacy 
Mean exercise self-efficacy score for participants was 47.6 (SD = 20.4) with 
the range of scores 0 to 100 and the median score 46.6. Scores were very close to 
normally distributed with skewness 0.08 (SE = 0.16) and kurtosis -0.35 (SE = 0.32). 
Scale reliability was calculated with a Cronbach’s alpha of 0.87 indicating high 
internal consistency. 
Table 5.10 
Social-cognitive Variables 
Variables N % or M (SD) 
Perceived benefits and barriers to exercise 
   Mean perceived benefits 
   Mean perceived barriers 
 
225 
225 
 
89.4 (10.9) 
28.6 (6.2) 
Self-efficacy for exercise 
   Mean self-efficacy for exercise 
 
225 
 
47.6 (20.4) 
5.3 PART B: BIVARIATE ANALYSIS 
In this section results of bivariate analysis are presented where Pearson 
correlation, ANOVA and t-tests are used to explore the relationship between 
perceived barriers to exercise and socio-demographic variables, health risk factors, 
health characteristics and social cognitive variables is presented. Prior to statistical 
testing, some within variable categories with small cell counts were combined. 
Variables with combined categories include: marital status; education level; 
employment; income and exercise stage of change. 
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Perceived barriers to exercise and socio-demographic variables 
There was no statistically significant relationship between perceived barriers to 
exercise and age, country of birth, marital status, education level, current 
employment and gross annual household income. However, it was noted that 
descriptively women in the lower age categories 40 – 44 and 45 – 55 years, had 
higher mean perceived barriers than women in the 55 – 65 year age bracket. Using 
age as a continuous variable there was a small negative correlation between age and 
perceived barriers, indicating as age increased barriers decreased. See Table 5.11 and 
5.12 below. 
Perceived barriers to exercise and health risk factors 
There was a statistically significant positive correlation between body mass 
index as a continuous variable and barriers to exercise, indicating as BMI increased 
so did perceptions of the barriers to exercise (r = .15, p < .05).  
For general daily activity, aerobic exercise and overall physical activity there 
was a statistically significant correlation between level of physical activity and 
exercise and perceived barriers to exercise (p < .01).  As expected, with higher levels 
of physical activity and exercise the average perception of barriers to exercise 
decreased. There was also a positive correlation between overall level of physical 
activity and physical well-being (r = .18, p < .01), mental well-being (r = .30, p < 
.01), perceived benefits of exercise (r = .24, p < .01) and self-efficacy for exercise (r 
= .45, p < .01). 
There was no statistically significant relationship between alcohol consumption 
and perceived barriers to exercise, although those participants who reported drinking 
alcohol regularly had a higher average level of barriers than others who drank only 
occasionally or were not current drinkers. There were only six smokers in the study 
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so it is not surprising that there was no relationship between smoking and perceived 
barriers to exercise in this sample. 
In regard to fruit and vegetable consumption, there was no significant 
relationship between currently eating two serves of fruit daily and perceived barriers 
to exercise. However, there was a significant relationship between currently eating 
five or more serves of vegetables each day and perceived barriers with participants 
currently eating five serves having lower average perceived barriers score (t = 2.3, p 
< .05). Results of bivariate correlations between perceived barriers to exercise and 
health risk factors are displayed in detail in Table 5.11 and 5.12.  
Perceived barriers to exercise and health status 
Participants were categorised as being in pre-menopause, peri-menopause or 
menopause, with no statistically significant relationship between stage of menopause 
and perceived barriers to exercise found. However, there was a trend towards higher 
to lower average barriers scores between pre-menopause and menopause (See Table 
5.12).  
Physical and mental functional health and wellbeing measured with the SF12v2 
showed PCS and MCS scores were significantly negatively correlated with perceived 
barriers to exercise (p < .01). In other words, lower physical and mental well-being 
were associated with higher perceived barriers to exercise. Results are displayed in 
Table 5.11 below.  
Perceived barriers to exercise and perceived benefits of exercise 
As expected, there was a significant negative correlation between perceived 
barriers and perceived benefits of exercise (r = -.49, p < .01). So the higher the 
perceived benefits of exercise the lower the perceived barriers. 
Perceived barriers to exercise and self-efficacy for exercise 
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There was also a significant negative correlation between perceived barriers to 
exercise and self-efficacy for exercise (r = -.42, p < .01); indicating as exercise self-
efficacy increases, perceived barriers to exercise decrease. There was a significant 
positive correlation between exercise self-efficacy and perceived benefits of exercise 
(r = .22, p < .01).   
Table 5.11 
Pearson’s Correlations Between Perceived Barriers to Exercise and Continuous 
Variables (N = 225) 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
1.  Barriers 1          
2. Age -.12 1         
3. BMI .15* -.04 1        
4. Overall 
PA 
-.39** .07 -.14* 1       
5. Alcohol 
frequency 
.09 .08 -.21** -.14* 1      
6. Alcohol 
quantity 
.10 -.09 -.09 -.06 .63** 1     
7. PCS -.28** -.02 -.20** .18** -.90 -.02 1    
8. MCS -.27** .15* -.01 .30** -.01 -.09 -.08 1   
9. Benefits -.49** -.02 -.02 .24** -.08 -.01 .08 .15* 1  
10. ESE -.42** .11 -.14* .45** -.04 -.02 .16* .27** .22** 1 
1. Perceived barriers to exercise, EBBS; 2. Age in years; 3. Body mass index; 4. Overall level of 
physical activity and exercise (rating 0 – 10); 5. Alcohol frequency, number of days in past week; 6. 
Alcohol quantity, number of standard drinks on days when drinking; 7. Physical component summary 
score, SF-12; 8. Mental component summary score, SF-12; 9. Perceived benefits of exercise; 10. Self-
efficacy for exercise; *p<.05, **p<.01. 
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Table 5.12 
Perceived Barriers to Exercise Correlated with Categorical Variables (N = 225) 
Variables N
a
 M (SD)
b 
 F* 
Age 
   40 – 44 
   45 – 54 
   55 – 65 
 
41 
120 
64 
 
30.6 (5.5) 
28.4 (6.6) 
27.7 (5.7) 
 
2.7 
Country of  birth 
   Australia 
   Other 
 
178 
47 
 
28.6 (6.2) 
28.4 (6.3) 
 
0.2 
 
Marital status 
   Single 
   Divorced, separated or widowed 
   Married or living with a partner 
 
23 
14 
185 
 
28.6 (6.0) 
28.9 (8.1) 
28.6 (6.0) 
 
0.02 
Education level 
   Secondary school or less 
   Trade, technical certificate or diploma 
   University or college degrees 
 
20 
47 
155 
 
31.3 (6.6) 
28.9 (6.7) 
28.2 (5.8) 
 
2.2 
Employment 
   Unemployed, unable to work/retired 
   Domestic duties/student 
   Employed 
 
9 
17 
185 
 
28.0 (8.5) 
27.7 (6.7) 
28.9 (6.1) 
 
0.4 
Income 
   Low/middle (<AUS$80,000) 
   High (>AUS$80,000) 
 
46 
164 
 
28.5 (6.0) 
29.2 (7.2) 
 
0.5 
BMI 
   Normal   weight 
   Overweight 
   Obese 
 
61 
86 
78 
 
27.9 (6.3) 
28.1 (5.9) 
29.7 (6.4) 
 
2.0 
General daily activity 
   Sedentary 
   Mildly active    
   Moderately/very active 
 
43 
104 
76 
 
31.3 (5.1) 
28.6 (5.8) 
27.2 (6.9) 
 
6.2** 
Aerobic exercise in the past month 
   None 
   1-2 times/week 
   3-4 times/week 
   5-6 times/week 
   Daily 
 
49 
81 
61 
23 
10 
 
31.8 (5.0) 
29.0 (5.7) 
28.3 (6.1) 
24.1 (6.5) 
21.7 (5.2) 
 
10.9** 
Tobacco smoking 
   Never 
   In the past 
   Currently 
 
129 
90 
6 
 
28.1 (5.9) 
29.3 (6.5) 
29.3 (5.9) 
 
1.2 
Alcohol consumption 
   Not currently 
   Occasionally 
   Regularly 
 
30 
91 
99 
 
27.7 (7.4) 
27.9 (6.0) 
29.9 (5.7) 
 
3.0 
Two serves fruit daily 
   No 
   Yes 
 
82 
141 
 
29.3 (6.3) 
28.2 (6.2) 
 
1.2 
Five serves vegetables daily 
   No 
   Yes 
 
124 
100 
 
29.4 (6.3) 
27.5 (5.9) 
 
2.3* 
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Stage of menopause 
   Pre-menopause 
   Peri-menopause 
   Menopause    
 
41 
69 
115 
 
29.1 (7.3) 
28.7 (5.5) 
28.4 (6.2) 
 
0.2 
     aVaries due to missing data; bMean (SD) Total Barriers Score; *p<.05; **p<.01 
5.4 PART C: MODELLING  
This final section of the Phase 1 Results presents cross-sectional analysis of 
pre-intervention data used to answer the following research question. 
Research question 1:  
To what extent do socio-demographic factors, health factors, perceived 
benefits and exercise self-efficacy predict perceived barriers to exercise in midlife 
women? 
Heirarchical multiple regression was used to assess the predictors of levels of 
perceived barriers to exercise (EBBSBar) pre intervention. Based on the results of 
bivariate analysis in Part B, variables were selected for inclusion in the model based 
on theoretical grounds and statistical significance. At Step 1, age was entered as a 
possible confounder. At Step 2, modifiable lifestyle factors of BMI, overall physical 
activity and daily vegetable intake were entered. At Step 3 the health status variables 
PCS and MCS were entered and finally at Step 4 perceived benefits of exercise, 
exercise self-efficacy and exercise stage of change were entered. 
Preliminary analyses were conducted to ensure no violation of the assumptions 
of normality, linearity, multicollinearity and homoscedasticity. When age was 
entered at Step 1, it explained 1% of the variance in perceived barriers to exercise. 
After entry of modifiable lifestyle factors of BMI, overall physical activity and daily 
vegetable intake at Step 2, the total variance explained by the model was 16%. At 
Step 3 Physical component summary score and Mental component summary (SF-
12v2) were entered and the total variance was 23%. At Step 4, perceived benefits to 
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exercise (EBBSBen) and exercise self-efficacy (ESE) variables were entered with the 
total variance explained by the model increasing to 41% (F (8, 219) = 20.1, p < .01). 
In the final model, physical well-being, mental well-being, perceived benefits of 
exercise and exercise self-efficacy were statistically significant predictors of 
perceived barriers to exercise. These results are presented in Table 5.13.  
Table 5.13 
Hierarchical Multiple Regression – Predictors of Perceived Barriers to Exercise (N 
= 225) 
Step Variables B SE β AR2 R2change 
1 Age -.13 .07 -.12 .01 .01 
2 Age -.09 .06 -.08 .16** .16** 
 BMI
 a
 .12 .07 .10   
 Overall physical activity
 b
 -1.14 .20 -.36**   
 Daily vegetable intake
c
 -1.22 .78 -.10   
3 Age -.08 .06 -.07 .23** .17** 
 BMI
 a
 .07 .07 .06   
 Overall physical activity
 b
 -.86 .20 -.27**   
 Daily vegetable intake
c
 -.44 .77 -.03   
 PCS
d
 -.21 .06 -.23**   
 MCS
 e
 -.12 .04 -.19**   
4 Age -.08 .05 -.07 0.41** 0.18** 
 BMI
 a
 .06 .06 .06   
 Overall physical activity
 b
 -.35 .19 -.11   
 Daily vegetable intake
c
 -.94 .68 -.08   
 PCS
d
 -.17 .05 -.18**   
 MCS
 e
 -.07 .03 -.12*   
 Perceived benefits
f
 -.21 .03 -.39**   
 Self-efficacy for exercise
g
 -.06 .02 -.20**   
Notes. 
a
Body mass index; 
b
Overall level of physical activity and exercise (rating 0 – 10); cFive serves 
of vegetables daily (no/yes); 
d
Physical component summary score, SF-12v2; 
e
Mental component 
summary score, SF-12v2; 
f
Perceived benefits of exercise (EBBSBEN); 
g
Exercise self-efficacy scale; 
*p<.05, **p<.01. 
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5.5 SUMMARY 
This chapter has presented results of Phase 1 of the study where baseline cross 
sectional data collected from 225 participants enrolled in the ‘Women’s Wellness 
Program’ study were analysed to investigate the predictors of perceived barriers to 
exercise. In the following chapter, results from Phase 2 of the study are presented.  
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Chapter 6: Results Phase 2  
6.1 INTRODUCTION 
In this chapter results of Phase 2 of the study are presented. On completion of 
the intervention described in Chapter 4, data were collected from 157 participants by 
online survey. The primary aim of Phase 2 of the study was to compare the effect of 
the intervention, delivered in different modes, on perceived barriers to exercise in 
women completing the 12 week health promotion intervention.  
The secondary aims of Phase 2 of the study were to investigate the effect of the 
intervention on perceived benefits to exercise, actual physical activity and exercise, 
and exercise self-efficacy. Further, to investigate the meaning and magnitude of any 
changes and to further test the model developed in Phase 1 of the study. 
In Section 6.2 results of preliminary analyses are presented where baseline 
characteristics of the three intervention groups are compared, with comparison of 
those retained in the study and lost to follow up. Section 6.3 presents results 
comparing the effect of the intervention on the primary and secondary outcome 
measures. Finally, Section 6.4 presents results of hierarchical regression modelling 
used to investigate the predictors of perceived barriers to exercise post intervention.  
6.2 PART A: PRELIMINARY ANALYSIS 
6.2.1 Baseline characteristics of the three intervention groups 
Baseline characteristics of the three intervention groups were compared with 
ANOVA and McNemar-Bowker tests to assess whether there were any significant 
differences in socio-demographic, health risk factors, health characteristics and 
social-cognitive variables. The only significant difference was perceived barriers to 
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exercise that were higher in Group A (online independent) in comparison to Group B 
and Group C. Given there was no control group in the study it was important to 
undertake baseline comparison between groups prior to analysing for differences 
post intervention (Table 6.1). 
Table 6.1 
Baseline Characteristics of the Intervention Groups (N = 157) 
Variable Group A 
(online 
independent) 
Group B 
(face-to-face) 
Group C 
(online 
supported) 
p value 
 (n = 89) (n = 37) (n = 31)  
Socio-demographics     
Mean age ± SD 51.2 ± 6.3 51.4 ± 6.2 52.1 ± 4.6 .77 
Marital status 
       Married 49.0 (77) 19.1 (30) 17.8 (28) .80 
   Separated/ divorced/ widowed 3.2 (5) 1.3 (2) 0.6 (1) 
    Single 4.5 (7) 3.2 (5) 1.3 (2) 
Gross annual income 
       <$20,000  0.6 (1) 0 0 .88 
   $20-80,000  9.7 (15) 5.8 (9) 3.9 (6) 
    >$80,000 42.2 (65) 16.2 (25) 15.6 (24) 
 Don’t know 3.2 (5) 1.9 (3) 0.6 (1) 
 Country of birth 
       Australia  43.7 (69) 20.9 (33) 15.2 (24) .26 
   Elsewhere 13.3 (21) 2.5 (4) 4.4 (7) 
 Lifestyle risk factors    
Mean BMI ± SD 29.2 ± 6.6 28.3 ± 5.9 27.2 ± 5.2 .27 
Aerobic exercise in past month 
       None 12.1 (19) 4.5 (7) 3.8 (6) .77 
   1-2 times a week 19.1 (30) 9.6 (15) 8.9 (14) 
    3-4 times a week 17.8 (28) 5.1 (8) 5.1 (8) 
    5-6 times a week 6.4 (10) 2.5 (4) 1.3 (2) 
    Daily 1.3 (2) 1.9 (3) 0.6 (1) 
Health characteristics     
Mean PCS ± SD 49.4 ± 6.9 51.4 ± 4.8 50.1 ± 6.36 .28 
Mean MCS ± SD 45.7 ± 10.6 45.2 ± 9.9 46.7 ± 9.4 .84 
Social-cognitive variables     
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Mean exercise benefits  ± SD 88.5 ± 10.8 91.8 ± 9.5 91.9 ± 11.1 .14 
Mean exercise barriers  ± SD 29.5 ± 6.1 26.9 ± 6.5 27.3 ± 6.2 .04* 
Exercise self-efficacy 47.8 ± 21.4  48.3 ± 19.9 49.3  ± 21.1 .94 
 
6.2.2 Comparison of retained participants versus lost to follow up 
Although 225 women consented to participate in the study and completed the 
baseline questionnaire, only 157 participants completed the final questionnaire 
following the 12 week intervention. A comparison of retained participants and the 68 
lost to follow up was undertaken with ANOVA and independent t-tests. Significantly 
more participants were lost from the online independent group and also Aboriginal 
and Torres Strait Islander participants (Table 6.2).  
Table 6.2 
Comparison of Retained Participants Versus Lost to Follow Up (LTFU) 
Variable Retained 
sample (n=157) 
Women LTFU 
(n=68) 
p value 
 % (n) % (n)  
Assigned group    
   Group A (online   independent) 56.7 (89) 72.1 (49) <.01* 
   Group B (face-to-face) 23.6 (37) 5.9 (4)  
   Group C (online supported) 19.7 (31) 22.1 (15)  
Socio-demographics    
Mean age ±  SD 51.4 ± 5.9 49.8 ± 5.7 .07 
Country of birth    
   Australia  79.6 (125) 77.9 (53) .86 
   Elsewhere 20.4 (32) 22.1 (15)  
Aboriginal or Torres Strait 
Islander descent 
   
   Yes 0 4.4 (3) .03* 
   No 100 (157) 95.6 (65)  
Educational attainment    
   Junior school  2.6 (4) 1.5 (1) .94 
   Senior school 6.5 (10) 7.5 (5)  
   Trade or technical certificate  20.6 (32) 22.4 (15)  
   University degree 70.3 (109) 68.7 (46)  
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Marital status    
   Married 85.9 (134) 77.3 (51) .28 
   Separated/ divorced/ widowed 5.1 (8) 9.1 (6)  
   Single 9.0 (14) 13.6 (9)  
Gross annual income    
   <$20,000  0.7 (1) 1.5 (1) .71 
   $20-80,000  19.0 (29) 22.1 (15)  
   <$80,000 74.5 (114) 73.5 (50)  
   Don’t know 5.9 (9) 2.9 (2)  
Lifestyle risk factors    
Mean BMI ± SD 28.7 ± 6.2 29.2 ± 6.1 .58 
Exercise in the past month    
   None 20.5 (32) 25.0 (17) .79 
   1-2 times weekly 37.8 (59) 32.4 (22)  
   3-4 times weekly  28.2 (44) 25.0 (17)  
   5-6 times weekly 9.6 (15) 11.8 (8)  
   Daily  3.8 (6) 5.9 (4)  
Health characteristics    
Mean PCS ± SD 50.0 ± 6.4 50.6 ± 6.9 .50 
Mean MCS ± SD 45.8 ± 10.2 44.9 ± 10.0 .57 
Social-cognitive factors    
Mean exercise benefits  ± SD 89.9 ± 10.6 88.3 ± 11.3 .30 
Mean exercise barriers  ± SD 28.5 ± 6.2 28.9 ± 6.3 .68 
Exercise self-efficacy ± SD 48.2 ± 20.9 46.29 ± 19.4 .51 
 
6.2.3 Attrition rates 
Total attrition from the study was 30.2 % with 68 participants not completing 
the final questionnaire. Attrition was highest from the online independent group at 
35.5%; attrition from the online supported was group 30.2% in contrast to the face to 
face supported group where the attrition rate was 9.7% (Table 6.3).  
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Table 6.3 
Attrition Rates from the Three Arms of Study 
Group Number 
commenced 
Number 
completed 
Attrition over 12 
weeks – n (%) 
A – Online independent 138 89 49 (35.5) 
B – Face to face supported 41 37 4 (9.7) 
C – Online supported 46 31 15 (32.6) 
Totals 225 157 68 (30.2) 
 
6.3 PART B: COMPARING THE EFFECT OF THE INTERVENTION 
WITHIN AND BETWEEN THE THREE GROUPS 
In this section, results relevant to research questions two to eight are presented.  
Research question 2 
Does the 12 week health promotion intervention delivered in three different 
modes (1. online independent; 2.face to face with health professional support, and 3. 
online with health professional support), change average perceived barriers to 
exercise in midlife women? 
Paired samples t-tests were used to compare total mean exercise barriers scores 
and mean barriers factors scores pre and post intervention within each group. While 
there was no statistically significant difference in pre-post mean barriers scores 
within the groups, there was a small reduction in mean barriers score post-
intervention in all the groups. Refer to Table 6.4 and Figure 6.1 on the following 
pages.  
A one way between groups analysis of covariance (ANCOVA) was conducted 
to compare the effect of the intervention on perceived barriers to exercise between 
the three groups. The independent variable was the group, and the dependant variable 
consisted of scores on the exercise barriers scale (EBBSBar) administered after the 
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intervention was complete. Participant’s scores on the pre-intervention exercise 
barriers scale were used as the covariate in this analysis.  
Preliminary checks were conducted to ensure no violation of the assumptions 
of normality, linearity, homogeneity of variances, homogeneity of regression slopes, 
and reliable measurement of the covariate. After adjusting for pre-intervention 
scores, there was no significant difference between the three intervention groups on 
post-intervention scores on the exercise barriers scale (F (2, 153) = .65, p = .52, 
partial eta squared = .01). There was a moderate relationship between the pre and 
post intervention scores on the exercise barriers scale, indicated by a partial eta 
squared value of .37. 
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Table 6.4 
Mean Total Perceived Barriers to Exercise Scores Within and Between Groups Pre and Post Intervention (N = 157) 
 Group A (n= 89) 
Online independent 
Group B (n = 37) 
Face-to-face supported 
Group C (n = 31) 
Online supported 
 Mean ± SD pre
a 
Mean ± SD post
a 
Mean ± SD pre
a 
Mean ± SD post
a 
Mean ± SD pre
a 
Mean ± SD post
a 
Total barriers score 29.6± 6.1 29.0 ± 6.9 26.9 ± 6.5 26.1 ± 5.3 27.3 ± 5.6  27.1 ± 6.2 
Exercise milieu 1.9 ±  0.5 1.8 ± 0.5 1.7 ± 0.5 1.7 ± 0.4 1.7 ± 0.5 1.7 ± 0.5 
Time expenditure 2.2 ± 0.6 2.2 ± 0.6 2.0 ± 0.6 1.9 ± 0.5 2.1 ± 0.5 2.1 ± 0.7 
Physical exertion 2.6 ± 0.6 2.6 ± 0.6 2.4 ± 0.6 2.3 ± 0.5 2.3 ± 0.5 2.3 ± 0.5 
Family encouragement 1.8 ± 0.7 1.9 ± 0.9 1.7 ± 0.8 1.7 ± 0.7 1.7 ± 0.5 1.7 ± 0.5 
Notes. 
a
Mean scores are based on an ordinal scale representing the extent to which women strongly disagree/disagree/agree/strongly agree that item is a barrier to exercise  
(range 1-4 with high scores representing higher agreement ). *Within groups paired t-test, p < .05. 
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Figure 6.1 below illustrates the change in average total barriers scores within 
and between the three interventions groups pre and post intervention. While there 
was no statistically significant differences found, there was a slight reduction in total 
perceived barriers scores in all groups post intervention.  
 
Figure 6.1. Change over time mean Total Perceived Barriers scores within and 
between groups 
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Research question 3 
Does the 12 week health promotion intervention delivered in three different 
modes (1. online independent; 2.face to face with health professional support, and 3. 
online with health professional support) change average perceived benefits of 
exercise in midlife women? 
Paired samples t-tests were used to compare total mean perceived exercise 
benefits scores and mean benefits factors scores pre and post intervention within 
each group. There was a statistically significant difference in pre-post total mean 
benefits scores within each groups. On the Psychological and Social sub-scales there 
was also a significant increase in scores post intervention in all groups. See Table 6.5 
and Figure 6.2 on the following pages.  
A one way between groups analysis of covariance (ANCOVA) was conducted 
to compare the effect of the intervention on perceived benefits of exercise. The 
independent variable was the group, and the dependant variable consisted of scores 
on the exercise benefits scale (EBBSBen) administered after the intervention was 
complete. Participant’s scores on the pre-intervention exercise benefits scale were 
used as the covariate in this analysis.  
Preliminary checks were conducted to ensure no violation of the assumptions 
of normality, linearity, homogeneity of variances, homogeneity of regression slopes, 
and reliable measurement of the covariate. After adjusting for pre-intervention 
scores, there was no significant difference between the three intervention groups on 
post-intervention scores on the exercise benefits scale (F (2, 153) = .30, p = .74, 
partial eta squared = .004). There was a moderate relationship between the pre and 
post intervention scores on the exercise benefits scale, indicated by a partial eta 
squared value of .46. 
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Table 6.5 
Mean Total Perceived Benefits of Exercise Scores Within and Between Groups Pre and Post Intervention (N = 157) 
 Group A Online independent (n= 89) Group B Face-to-face supported (n = 37) Group C Online supported (n = 31) 
 Mean ± SD pre
a 
Mean ± SD post
a 
Mean ± SD pre
a 
Mean ± SD post
a 
Mean ± SD pre
a 
Mean ± SD post
a 
Total benefits score 88.5 ± 10.8 91.4 ± 13.4* 91.8 ± 9.5 95.1 ± 14.4* 91.9 ± 11.1  93.5 ± 10.4* 
Life enhancement 3.1 ±  0.5 3.2 ± 0.5 3.3 ± 0.4 3.3 ± 0.5 3.3 ± 0.5 3.2 ± 0.4 
Physical 3.4 ± 0.4 3.4 ± 0.4 3.4 ± 0.4 3.4 ± 0.5 3.5 ± 0.4 3.4 ± 0.4 
Psychological 2.9 ± 0.4 3.2 ± 0.5* 3.0 ± 0.3 3.3 ± 0.6* 3.0 ± 0.3 3.4 ± 0.4* 
Social 2.3 ± 0.6 2.4 ± 0.7* 2.5 ± 0.6 2.7 ± 0.7* 2.5 ± 0.6 2.5 ± 0.5* 
Preventive health 3.3 ±  0.5 3.3 ±  0.5 3.4 ±  0.4 3.4 ±  0.5 3.3 ±  0.6 3.3 ±  0.4 
Notes. 
a
Mean scores are based on an ordinal scale representing the extent to which women strongly disagree/disagree/agree/strongly agree that item is a barrier to exercise  
(range 1-4 with high scores representing higher agreement ); *Within groups paired t-test, p <.05. 
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Figure 6.2 below illustrates the change in average total benefits scores within 
and between the three interventions groups pre and post intervention. While there 
was no statistically significant difference in scores between groups over time, there 
was significant increase in average total benefits scores in all three groups post 
intervention.   
 
Figure 6.2. Change over time mean Total Perceived Benefits scores within and 
between groups 
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Research question 4 
Does the 12 week health promotion intervention delivered in three different 
modes (1. online independent; 2.face to face with health professional support, and 3. 
online with health professional support) change overall physical activity, general 
physical activity and aerobic exercise in midlife women? 
Overall PA 
Overall physical activity includes aerobic exercise and general activity and was 
measured as a continuous variable on a scale of 0 – 10. Pre and post comparison 
within groups was undertaken with paired t-tests and the non-parametric equivalent 
Wilcoxon signed rank tests. There was a significant increase in overall physical 
activity in all groups post-intervention (p < .01), with results presented in Table 6.6 
below. 
A one way between groups analysis of covariance ANCOVA was conducted to 
compare the effect of the intervention on overall physical activity (exercise and 
general activity) between the three groups. The independent variable was the group, 
and the dependant variable consisted of scores on the overall physical activity item 
administered after the intervention was complete. Participant’s scores on the pre-
intervention overall physical activity item were used as the covariate in this analysis.  
Preliminary checks were conducted to ensure no violation of the assumptions 
of normality, linearity, homogeneity of variances and homogeneity of regression 
slopes. After adjusting for pre-intervention scores, there was no significant difference 
between the three intervention groups on post-intervention scores in overall physical 
activity (F (2, 148) = 45.1, p = .052, partial eta squared = .04). There was a small 
relationship between the pre and post intervention scores, indicated by a partial eta 
squared value of 0.27. 
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Exercise 
Weekly aerobic exercise was measured as a categorical variable. Pre and post 
intervention change within groups was analysed using McNemar’s Test, which is 
similar to a chi-square test but allows analysis in repeated measures designs (Pallant, 
2013). There was a statistically significant change in weekly aerobic exercise in all 
intervention groups, with a marked increase in the proportion of participants 
exercising at higher levels post intervention (p < .01) (See Table 6.6 below).  
General daily activity 
General daily activity was also measured as a categorical variable. As with 
aerobic exercise, pre and post intervention change within groups was analysed using 
McNemar’s Test. There was a statistically significant change in general daily activity 
in all groups post intervention (p < .01). The proportion of participants being less 
sedentary and more active increased in all groups. Detailed results are displayed in 
Table 6.6 on page 185 below. 
Figure 6.3 also illustrates the comparison of general activity and exercise 
between the three intervention groups, with the reference line at 0 representing no 
change in general daily activity levels over time. The positive numbers on the y axis 
(1-4) represents a positive change over time, i.e., increased physical activity levels 
while -1 and -2 represents a negative change over time (less physical activity). 
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Figure 6.3. Comparison of General Activity and Exercise between Groups 
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Table 6.6 
Comparison of Overall Physical Activity, Aerobic Exercise and General Daily Activity Within Groups Pre and Post Intervention (N = 157) 
 Group A (n= 89) 
Online independent 
Group B (n = 37) 
Face-to-face supported 
Group C (n = 31) 
Online supported 
 Pre
 
Post
 
Pre
 
Post
 
Pre
 
Post
 
Overall physical PA
a
       
Mean ± SD
b
 5.4 ± 1.8 6.3 ± 2.1** 5.8 ± 1.9 6.9 ± 1.9** 5.6 ± 1.9  7.3 ± 1.5** 
Median
b
  6.0 7.0** 6.0 8.0** 6.0 8.0** 
Exercise
c  
%(n)       
   2 or less times weekly 55.7 (49) 33.7 (30) 59.5 (22) 24.3 (9) 64.5 (20) 29.0 (9) 
   3-4 times weekly 31.8 (28) 36.0 (32) 21.6 (8) 35.1 (13) 25.8 (8) 29.0 (9) 
   5+ times weekly 12.5 (12) 30.3 (27) 18.9 (7) 40.5 (15) 9.7 (3) 41.9 (13) 
Test statistic
d
  21.3**  14.3**  14.5** 
General activity
e  
%(n)       
   Sedentary 18.0 (16) 6.7 (6) 13.9 (5) 8.1 (3) 22.6 (7) 6.5 (2) 
   Mildly active 49.4 (44) 36.0 (32) 52.8 (19) 29.7 (11) 35.5 (11) 22.6 (7) 
   Moderately/very active 32.6 (29) 57.3 (51) 33.3 (12) 62.2 (23) 41.9 (13) 71.0 (22) 
Test statistic
d
  25.7**  9.3**  8.6** 
Note. 
a
Overall physical activity including exercise and general daily activity measured on a scale of 0 to 10; 
b
Paired t-test and Wilcoxon Signed Rank test; 
c
Weekly aerobic 
exercise; 
dMcNemar’s Test; eGeneral daily activity; *p<.05;  **p < .01. 
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Research question 5 
Does the 12 week health promotion intervention delivered in three different 
modes (1. online independent; 2.face to face with health professional support, and 3. 
online with health professional support) change average exercise self-efficacy in 
midlife women? 
Exercise self-efficacy (ESE) scores were normally distributed so paired t-tests 
were used to compare mean scores pre and post intervention within each of the 
intervention groups. There was no statistically significant difference in mean exercise 
self-efficacy post intervention in any of the three intervention groups. This was a 
surprising result given a 5 point difference in scores in Group B and 4 point 
difference in scores in Group C post intervention. For further analysis, the non-
parametric equivalent Wilcoxin Signed Rank Test was used to compare median 
scores pre and post intervention within each group with non-significant results for all 
groups confirmed. Results are displayed in Table 6.7.  
A one way between groups analysis of covariance (ANCOVA) was conducted 
to compare the effect of the intervention on exercise self–efficacy (ESE) between the 
three intervention groups. The independent variable was the group, and the 
dependant variable consisted of scores on the exercise self-efficacy scale 
administered after the intervention was complete. Participant’s scores on the pre-
intervention ESE were used as the covariate in this analysis.  
Preliminary checks were conducted to ensure no violation of the assumptions 
of normality, linearity, homogeneity of variances and homogeneity of regression 
slopes. After adjusting for pre-intervention scores, there was no significant difference 
between the three intervention groups on post-intervention scores for ESE (F (2, 153) 
 Chapter 4: Results Phase 2 187 
= 2.14, p = .12, partial eta squared = .03). There was only small relationship between 
the pre and post intervention scores, indicated by a partial eta squared value of .18. 
 Chapter 6: Results Phase 2 188 
Table 6.7 
Comparison of Exercise Self-Efficacy Pre and Post Intervention Within Groups (N = 157) 
 Group A (n= 89) 
Online independent 
Group B (n = 37) 
Face-to-face supported 
Group C (n = 31) 
Online supported 
 Pre
 
Post
 
Pre
 
Post
 
Pre
 
Post
 
Exercise self-efficacy
 a
       
Mean ± SD 47.8 ± 21.4 46.3 ± 28.2 48.3 ± 20.0 53.5 ± 23.0 49.3 ± 21.1 53.9 ± 22.1 
Test statistic
b
   0.57  -1.41  -1.24 
Median
c
 46.6 47.2 45.5 61.1 51.6 51.1 
Note. 
a
Exercise self-efficacy scale; 
b
Paired t-test; 
c
Wilcoxin Signed Rank Test. 
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Research question 6 
When comparing change over time within and between the intervention groups, 
what is the magnitude and meaning of those changes? 
Effect size was also used to examine the magnitude and meaning of changes in 
scores (Kazis et al., 1989), both within-groups over time (Equation 1) and also 
between groups post-intervention (Equation 2). Effect size used Cohen's d (Cohen, 
1977, 1988) formula to calculate pre/post intervention changes where M1 represents 
the mean of each group at time 1, and M2 represents the mean of each group at time 
2, and SD represents the standard deviation at time 1: 
 
𝑑𝑐ℎ𝑎𝑛𝑔𝑒  =
(𝑀1−𝑀2)
𝑆𝐷1
  (1) 
 
Equation 2 and 3 was used to calculate the difference in the effect between 
groups at time 2, where Group A (online independent) is the comparison group: 
 
𝑑2  =
(𝑀𝐺𝑟𝑜𝑢𝑝 𝐵−𝑀𝐺𝑟𝑜𝑢𝑝 𝐴)
𝑆𝐷2,𝐺𝑟𝑜𝑢𝑝 𝐴
  (2) 
𝑑2  =
(𝑀𝐺𝑟𝑜𝑢𝑝 C−𝑀𝐺𝑟𝑜𝑢𝑝 𝐴)
𝑆𝐷2,𝐺𝑟𝑜𝑢𝑝 𝐴
  (3) 
 
Cohen’s guidelines (Cohen, 1977, 1988) were used to determine the magnitude 
of change;  an effect size of .20 is small, an effect size of .50 is moderate, and an 
effect size of .80 or more is considered to be a large effect.  
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Table 6.8 presents the pre- and post- test results and effect sizes for perceived 
barriers and perceived benefits of exercise, overall physical activity, physical and 
mental health and exercise self-efficacy. When comparing differences within groups 
post intervention, a small effect was seen for perceived barriers to exercise and a 
small to moderate effect for perceived benefits to exercise in all groups. A moderate 
to large effect was seen for overall physical activity in all groups. Groups A and B 
had a small effect in physical and mental health with Group C having a moderate 
effect. There was a small effect for exercise self-efficacy in all groups. 
When comparing the difference in effect size between Group A and Groups B 
and C (Cohen’s d2) there was a small to moderate increase in effect size for all 
variables analysed. This difference may have been attributable to the intervention 
where both Group B and C received health professional support. 
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Table 6.8 
Change Over Time in Perceived Barriers and Perceived Benefits of Exercise, Overall Physical Activity, Physical Well-being, Mental Well-being 
and Exercise Self-efficacy (N = 157) 
Variables Cohen’s dchange
a
 Cohen’s d2
b
 
 Group A Group B Group C A-B post A-C post 
Perceived barriers (EBBSBAR)  .10 .11 .03 .42 .28 
   Exercise milieu .20 .00 .00 .01 .20 
   Time expenditure .00 .20 .00 .50 .20 
   Physical exertion .00 .20 .00 .50 .42 
   Family encouragement -.14 .00 .00 .22 .22 
Perceived benefits (EBBSBEN) .27 .30 .14 .28 .16 
    Life enhancement .02 .00 .20 .20 .00 
    Physical .00 .00 .25 .00 .00 
    Psychological .70 1.0 1.3 .20 .40 
    Social .21 .33 .13 .43 .14 
    Preventive health .00 .00 .00 .20 .00 
Overall physical activity .50 .60 .87 .31 .48 
Exercise self-efficacy .07 .26 .21 .30 .31 
PCS (SF-12) .12 .10 .61 .24 .50 
MCS (SF-12) .28 .14 .34 .17 .12 
aCohen’s dchange compared the difference in the effect size within groups over time; 
bCohen’s d2 compared the difference in effect size between groups post-intervention. 
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6.4 PART C: MODELLING 
Research question 7 
Does the model used to predict perceived barriers to exercise pre-intervention, 
accurately predict perceived barriers to exercise post intervention? 
Cross sectional post-intervention data from 157 participants were analysed 
using hierarchical multiple regression.  
Preliminary analysis involved bivariate correlations between perceived barriers 
to exercise and continuous and categorical predictor variables. Tables 6.9 and 6.10 
on the following pages present results of Pearson’s correlations between continuous 
variables, and t-tests and ANOVA’s for categorical variables.  
This analysis showed a statistically significant correlation between average 
perceived Barriers to exercise and age, BMI, overall physical activity, alcohol 
frequency, PCS, MCS, perceived benefits of exercise and exercise self-efficacy, 
general daily activity and aerobic exercise in the past month. 
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Table 6.9 
Pearson’s Correlations Between Continuous Variables Post Intervention (N = 157) 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
1.  Barriers 1          
2. Age -.19* 1         
3. BMI .21* .01 1        
4. Overall 
PA 
-.49** .13 -.22** 1       
5. Alcohol 
frequency 
.19* .04 -.29** -.18* 1      
6. Alcohol 
quantity 
.16 -.14 -.14 -.10 .49** 1     
7. PCS -.23** -.02 -.23** .32** .02 .07 1    
8. MCS -.18* .02 -.04 .43** -.12 .04 -.12 1   
9. Benefits -.42** -.09 -.17* .35** -.08 -.07 .20* .08 1  
10. ESE -.55** .09 -.13* .51** -.20* .26** .21** .25** .34** 1 
1. Perceived barriers to exercise, EBBS; 2. Age in years; 3. Body mass index; 4. Overall level of 
physical activity and exercise (rating 0 – 10); 5. Alcohol frequency, number of days in past week; 6. 
Alcohol quantity, number of standard drinks on days when drinking; 7. Physical component summary 
score, SF-12; 8. Mental component summary score, SF-12; 9. Perceived benefits of exercise; 10. Self-
efficacy for exercise; *p<.05, **p<.01. 
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Table 6.10 
Bivariate Correlations Between Categorical Variables Post Intervention (N = 157) 
Variables N
a
 M (SD)
b 
 F* 
Country of  birth 
   Australia 
   Other 
 
125 
32 
 
28.2 (6.7) 
27.0 (5.9) 
 
0.8 
 
Marital status 
   Single 
   Divorced, separated or widowed 
   Married or living with a partner 
 
14 
8 
134 
 
28.3 (7.7) 
33.0 (7.0) 
27.6 (6.3) 
 
0.02 
Education level 
   Secondary school or less 
   Trade, technical certificate or diploma 
   University or college degrees 
 
14 
32 
109 
 
30.7 (5.8) 
27.6 (6.2) 
27.8 (6.6) 
 
1.4 
Employment 
   Unemployed, unable to work/retired 
   Domestic duties/student 
   Employed 
 
8 
9 
129 
 
25.2 (5.3) 
25.4 (5.4) 
28.4 (6.5) 
 
1.4 
Income 
   Low/middle (<AUS$80,000) 
   High (>AUS$80,000) 
 
30 
114 
 
29.3 (8.5) 
27.5 (6.1) 
 
1.8 
BMI 
   Normal   weight 
   Overweight 
   Obese 
 
53 
54 
50 
 
26.1 (6.2) 
28.1 (6.7) 
29.7 (6.2) 
 
4.0* 
General daily activity 
   Sedentary 
   Mildly active    
   Moderately/very active 
 
11 
50 
96 
 
31.4 (6.7) 
29.2 (5.8) 
29.9 (6.6) 
 
3.7* 
Aerobic exercise in past month 
   None 
   1-2 times/week 
   3-4 times/week 
   5-6 times/week 
   Daily 
 
11 
37 
54 
35 
20 
 
32.1 (5.3) 
31.8 (6.1) 
27.9 (6.4) 
25.1 (5.6) 
23.7 (4.3) 
 
9.9** 
Tobacco smoking 
   Never 
   In the past 
   Currently 
 
90 
65 
2 
 
26.9 (6.2) 
29.3 (6.7) 
31.0 (4.2) 
 
3.0 
Alcohol consumption 
   Not currently 
   Occasionally 
   Regularly 
 
24 
68 
65 
 
26.5 (6.2) 
27.3 (6.7) 
29.2 (6.2) 
 
2.2 
Two serves fruit daily 
   No 
   Yes 
 
22 
135 
 
28.8 (5.8) 
27.7 (6.7) 
 
0.5 
Five serves vegetables daily 
   No  
   Yes 
 
40 
117 
 
28.6 (6.6) 
27.6 (6.5) 
 
0.7 
Stage of menopause 
   Pre-menopause 
   Peri-menopause 
   Menopause    
 
27 
48 
82 
 
30.6 (8.4) 
27.8 (5.9) 
27.1 (5.9) 
 
2.9 
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As in Phase 1, hierarchical multiple regression was used to assess the 
predictors of levels of perceived barriers to exercise (EBBSBar) post intervention. 
Based on the results of Phase 1 modelling and bivariate analysis of Phase 2 data 
variables were selected for inclusion in the model. At Step 1, age was entered as a 
possible confounder. At Step 2, modifiable lifestyle factors of BMI, overall physical 
activity, daily vegetable intake and alcohol frequency were entered. At Step 3 the 
health status variables PCS and MCS were entered and finally at Step 4 perceived 
benefits of exercise, exercise self-efficacy and exercise stage of change were entered. 
Preliminary analyses were conducted to ensure no violation of the assumptions 
of normality, linearity, multi-collinearity and homoscedasticity. Age was entered at 
Step 1, explaining 3.6% of the variance in perceived barriers to exercise. After entry 
of modifiable lifestyle factors of BMI, overall physical activity, vegetable intake and 
alcohol frequency at Step 2 the total variance explained by the model was 29%. At 
Step 3 Physical component summary score and Mental component summary (SF-
12v2) total variance was 28%. At Step 4, perceived benefits to exercise (EBBSBEN) 
and exercise self-efficacy (ESE) were entered and the total variance explained by the 
model increased to 42% (F (9, 153) = 13.3,  p < .01). In the final model age, overall 
physical activity, perceived benefits of exercise and exercise self-efficacy were 
statistically significant predictors of perceived barriers to exercise. Results are 
presented in Table 6.11 below. 
 
 
  
 Chapter 4: Results Phase 2 196 
Table 6.11 
Hierarchical Multiple Regression – Predictors of Perceived Barriers to Exercise (N 
= 157) 
Step Variables B SE β AR2 R2change 
1 Age -.23 .09 -.21* .36 .04 
2 Age -.18 .07 -.17* .29** .27** 
 BMI
 a
 .24 .09 .20*   
 Overall physical activity
 b
 -1.30 .24 -.40**   
 Daily vegetable intake
c
 -.76 1.05 -.05   
 Alcohol frequency
d
 .54 .23 .17*   
3 Age -.18 .07 -.17* .28** .68 
 BMI
 a
 .22 .09 .18*   
 Overall physical activity
 b
 -1.24 .28 -.38**   
 Daily vegetable intake
c
 -.57 1.08 -.04   
 Alcohol frequency
d
 .55 .23 .18*   
 PCS
e
 -.06 .07 -.06   
 MCS
 f
 -.01 .05 -.01   
4 Age -.19 .07 -.17** .42** .16** 
 BMI
 a
 .15 .08 .13   
 Overall physical activity
 b
 -.56 .28 -.17*   
 Daily vegetable intake
c
 -.24 .97 -.02   
 Alcohol frequency
d
 .37 .21 .12   
 PCS
e
 -.03 .07 -.03   
 MCS
 f
 -.01 .04 -.01   
 Perceived benefits
g
 -.11 .03 -.23**   
 Self-efficacy for exercise
h
 -.09 .02 -.33**   
Notes. 
a
Body mass index; 
b
Overall level of physical activity and exercise (rating 0 – 10); cFive serves 
vegetables daily (yes/no); 
d
Number of days alcohol consumed in last week (0-7); 
e
Physical component 
summary score, SF-12v2; 
f
Mental component summary score, SF-12v2; 
g
Perceived benefits of 
exercise (EBBSBEN); 
h
Exercise self-efficacy scale; *p<.05, **p<.01. 
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Further analysis 
While there was only a very small change in perceived barriers to exercise and 
a moderate increase in perceived benefits to exercise, there was a significant increase 
in actual physical activity and aerobic exercise post intervention. This raised the 
question: 
To what extent did perceived benefits and barriers predict actual exercise 
behaviour in this study? 
Using overall physical activity as the outcome variable, heirarchical multiple 
regression was used to assess the predictors of levels of overall physical activity post 
intervention. Preliminary analyses were conducted to ensure no violation of the 
assumptions of normality, linearity, multicollinearity and homoscedasticity.  
Age was entered at Step 1, explaining 1% of the variance in perceived barriers 
to exercise. After entry of modifiable lifestyle factors of BMI, overall physical 
activity, vegetable intake and alcohol frequency at Step 2 the total variance explained 
by the model was 11%. At Step 3 Physical component summary score and Mental 
component summary (SF-12v2) total variance was 35%. At Step 4, perceived 
benefits and barriers to exercise (EBBSBen and EBBSBar) and exercise self-efficacy 
(ESE) variables were entered and the total variance explained by the model increased 
to 47%, (F (9, 153) = 34.2,  p < .01). In the final model, physical health, mental 
health, perceived barriers to exercise and perceived self-efficacy were significant 
predictors of overall physical activity. Results are presented in Table 6.12 below. 
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Table 6.12 
Hierarchical Multiple Regression – Predictors of Overall Physical Activitya (N = 
157) 
Step Variables B SE β AR2 R2change 
1 Age .45 .03 -.13 .01 .02 
2 Age .05 .03 -.16* .11** .12** 
 BMI
 b
 -.11 .03 -.30**   
 Daily vegetable intake
c
 .44 .36 .10   
 Alcohol frequency
d
 -.24 .08 -.25**   
3 Age .04 .02 .13* .35** .24** 
 BMI
 b
 -.06 .03 -.17*   
 Daily vegetable intake
c
 -.08 .31 -.02   
 Alcohol frequency
d
 -.18 .07 -.19**   
 PCS
e
 .09 .02 .33**   
 MCS
 f
 .08 .01 .43**   
4 Age .03 .02 .09 .47** .12** 
 BMI
 a
 -.03 .02 .09   
 Daily vegetable intake
c
 -.13 .28 -.03   
 Alcohol frequency
d
 -.09 .06 -.09   
 PCS
e
 .07 .02 .24**   
 MCS
 f
 .07 .01 .35**   
 Perceived benefits
g
 .02 .01 .12   
 Perceived barriers
h
 -.05 .02 -.16*   
 Self-efficacy for exercise
i
 .02 .01 .21**   
Notes. 
a
Overall level of physical activity and exercise (rating 0 – 10); bBody mass index;; cFive serves 
vegetables daily (yes/no); 
d
Number of days alcohol consumed in last week (0-7); 
e
Physical component 
summary score, SF-12v2; 
f
Mental component summary score, SF-12v2; 
g
Perceived benefits of 
exercise (EBBSBen); 
h
Perceived barriers to exercise (EBBSBar); 
i
Exercise self-efficacy scale; *p<.05, 
**p<.01. 
 
6.5 SUMMARY 
In this chapter results from Phase 2 of the study are presented in three parts. 
Part A included preliminary analysis of data collected pre and post intervention and 
in Part B the three intervention groups were compared on a range of measures in 
order to answer Research questions 2 – 8. In part C, results of hierarchical regression 
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modelling of cross sectional time 2 data were presented. In the following chapter 
results will be discussed with reference to existing literature. 
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Chapter 7: Discussion 
This chapter contains a full discussion, interpretation and evaluation of the 
results with reference to the literature. Firstly, Section 7.1 provides a summary and 
discussion of the main findings from Phase 1 of the study. Following that, in Section 
7.2, findings from Phase 2 of the study are summarised and compared to the 
literature. Section 7.3 provides more detailed explanation of the findings, with the 
significance of those findings discussed in Section 7.4. In Section 7.5 the 
implications of this study for health promotion practice are discussed, with a 
theoretical reflection and conceptual modelling presented in Section 7.6. 
7.1 SUMMARY OF MAIN FINDINGS PHASE 1 
In Phase 1 of the study, cross-sectional data from 225 Australian participants 
were collected by self-report questionnaire and analysed to investigate the factors 
that predict perceived barriers to exercise. Before results of Research Question 1 are 
addressed, the socio-demographic characteristics, modifiable lifestyle behaviours, 
health characteristics, perceived benefits and barriers to exercise, physical and 
mental well-being and perceived exercise self-efficacy of participants will be 
summarised. 
7.1.1 Socio-demographic characteristics  
Women in the study were aged between 40 to 65 years old with an average age 
of 50.9 years old. The majority of women were married, born in  
Australia, English speaking and employed either full or part-time. Three participants 
identified as being Aboriginal and Torres Strait Islander. Of those born outside of 
Australia, most were born in other English speaking countries including the United 
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Kingdom, New Zealand, Canada, South Africa and Ireland. Participants were 
generally well educated, with approximately two-thirds having a university or 
college degree. Over half of participants had a gross annual household income above 
AUS$100,000 with a further quarter above AUS$60,000, indicating higher than 
average annual incomes (Australian Bureau of Statistics, 2013b). Most participants 
were from Queensland and New South Wales. 
7.1.2 Modifiable lifestyle risk factors 
Nearly three quarters of participants’ in the study had a body mass index over 
25 indicating they were overweight, and a little over a third were obese according the 
WHO categories (World Health Organization, 2014a). Compared to women in the 
general Australian population between the ages of 45 and 54 years (Australian 
Bureau of Statistics, 2012a), a slightly higher proportion of study participants were in 
the overweight and obese categories.  
In terms of general daily activity (including housework, gardening, shopping, 
caring for children or activity at work) the majority of participants were mildly active 
or sedentary, with very few reporting being very active. Around half of the women 
had low levels of aerobic exercise (brisk walking, jogging, swimming, cycling etc), 
with about a quarter reporting moderate exercise three or four times a week, with 
only a small proportion reporting exercising on most days of the week. Women on 
average rated there overall level of activity (general daily activity and exercise) at 
around 5 out of 10. 
The current Australian Physical Activity and Sedentary Behaviour Guidelines 
for Adults (Australian Government Department of Health, 2012) recommend being 
active on most days of the week and accumulating 150 to 300 minutes (2 ½ - 5 
hours) of moderate to vigorous physical activity each week. While exercise was not 
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measured in minutes in this study, effort was made to re-code exercise to equate to 
ABS low, moderate and high exercise levels. Similar to women in the broader 
Australian community aged 35 to 65 years (Australian Bureau of Statistics, 2013c), 
only a very small proportion of women in this study reported high levels of exercise. 
Women in the study did appear to be less sedentary and undertake more moderate 
exercise than women in similar age categories in the general population.  
However, compared to Australian women with similar socio-demographic 
characteristics (Australian Bureau of Statistics, 2013c), women in this study arguably 
had lower levels of physical activity compared to Australian norms. According to the 
ABS (2013c), 51 % of women with a Bachelor degree are sufficiently active for 
health, in contrast to this study where overall 65.3% of women were mildly active or 
sedentary. Perhaps this is related to the proportion of participants who were 
overweight, as  when study participants are compared to overweight/obese women in 
the general population where only 31% of obese women are sufficiently active for 
health (ABS, 2013c), physical activity levels in this study would appear to be similar.  
The majority of participants were eating the recommended two serves of fruit a 
day, with less than half eating the recommended five serves of vegetables daily 
(National Health and Medical Research Council, 2013). Compared to women in the 
general population, a slightly higher proportion of women in this study were eating 
the recommended serves of fruit; while vegetable consumption was much higher 
with over half of participants eating five serves or more per day compared to women 
of similar ages where roughly 10% eat the recommended amount of vegetables daily 
(Australian Bureau of Statistics, 2014b). 
In terms of tobacco smoking, only a very small number of study participants 
were current smokers (2.7%), which is less than the general population where 18.7% 
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of women aged between 45 and 54 years are smokers. The proportion of ex-smokers 
in the study was slightly higher (40%) than the general population at around 30% 
(Australian Bureau of Statistics, 2013a). Most participants consumed alcohol (84%) 
with close to a half consuming regularly. The average quantity of alcohol consumed 
by participants on days when drinking was 1.8 standard drinks. The proportion of 
participants who exceeded the NHMRC guidelines of two standard drinks on days 
when drinking was highest in the younger age groups of 40 to 44 years and 45 to 54 
years old. A higher proportion of women in these age brackets exceeded the 
guidelines in comparison to women of similar ages in the general population 
(Australian Bureau of Statistics, 2012a).  
7.1.3 Health characteristics of participants 
Women are considered to have reached menopause when they have had no 
menstrual periods for 12 consecutive months with the onset of menopause normally 
occurring naturally between 45 and 55 years; the average age of onset for Australian 
women is around 50 years of age (Australasian Menopause Society, 2010). In this 
study, half of participants had reached menopause, about a third were in peri-
menopause (menopause transition) and the remainder pre-menopausal.  
The average self-reported physical health and well-being (PCS) score for 
participants was 50.2 (SD = 6.6). This is very similar to Australian community norms 
for adults of 48.85 (SD = 10.05) (Andrews, 2002). 
The average self-reported mental health and well-being score for participants 
was 45.5 (10.1), while the Australian community norm for adults is 51.81 (SD = 
9.41). This indicates that women in this study have lower than average mental well-
being compared to the general population of Australian adults (Andrews, 2002). 
However, average mental well-being in this study is similar to a study of midlife 
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Australian women with an average age of 55 years, that found an average (MCS) 
score of 46.62 (SD = 9.54)  (Xu, Anderson, & Courtney, 2010).  
7.1.4 Perceived benefits of exercise  
Using the Exercise Benefits and Barriers Scale (Sechrist et al., 1987) average 
total benefits score in this study was 89.5 (SD = 10.9), which fell into the third 
highest quartile of possible scores. In comparison to other studies of women that 
have used the EBBS, this result is similar to a study of 893 female university 
employees in the USA with an average age of 52 years old, that found an average 
benefits score of 91.8 (SD = 12.2) (Adams & McCrone, 2011). Nies and Kershaw’s 
study of 198 women with an average age of 44 years, found average perceived 
benefits score was 85.6 (SD = 15.5) (2002), also falling in the third quartile. Other 
studies have found higher (fourth quartile) perceived benefits scores in Thai nurses 
with an average age of 33 years old (Kaewthummanukul et al., 2006), mother and 
daughter pairs (Ransdell et al., 2004) and African American women (Williams et al., 
2006). Much lower (second quartile) perceived benefits scores were reported in a 
study of older Mexican American women (Kennedy et al., 1998). 
When describing perceived benefits of exercise using subscales, benefits 
reported by participants fell into five domains, where the leading domain with the 
strongest level of agreement was ‘physical performance’, followed by ‘preventive 
health’, ‘life enhancement’, ‘psychological outlook’ and lastly ‘social interaction’. 
The leading items that contribute to ‘physical performance’ include increased 
physical fitness, improved function of cardiovascular system, increased muscle 
strength, improved physical endurance and muscle tone. There was also strong 
agreement with the ‘preventive health benefits’ including preventing heart attacks, 
high blood pressure and living longer. Benefits of ‘life enhancement’ also had high 
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agreement and include increased stamina, improved appearance, improved self-
concept, mental alertness and disposition; better sleep, reduced fatigue and improved 
quality of work. Within the ‘psychological outlook’ benefits,  there was agreement 
that exercise improves mental health, feelings of well-being and gives a sense of 
personal accomplishment; but less agreement with enjoyment and relaxation benefits 
and low agreement with exercise decreasing feelings of stress and tension. The 
lowest ranked domain was ‘social interaction’, with only moderate agreement with 
benefits including exercise being a good way to meet new people, good 
entertainment and a means of social contact with friends.  
In comparison to studies that have used the EBBS sub-scales to measure 
benefits of exercise, these results are somewhat similar to Lovell et al. (2010) who 
found that ‘physical performance’ had the highest average sub-scale score in young 
female university students. Lovell et al. (2010) and Randsell et al. (2004) also found 
‘social interaction’ had the lowest agreement score. The single benefit item with the 
highest agreement was “Exercise increases my physical fitness” (average score 3.6). 
This is consistent with a study of older African American women  (Williams et al., 
2006). In contrast, other studies have found ‘life enhancement’ to be the highest 
ranked benefit (Jones & Nies, 1996; Ransdell et al., 2004), while in this study it was 
ranked third. ‘Preventive health’ was the second ranked benefit and enhanced 
‘psychological outlook’ the fourth ranked. In other studies, this tended to be reversed 
with ‘psychological outlook’ ranked higher than ‘preventive health’ (Lovell et al., 
2010; Williams et al., 2006). Overall, there were similarities and differences with 
results in other studies, providing evidence that perceptions of benefits vary 
depending on the characteristics of the individual, group and population.  
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7.1.5 Perceived barriers to exercise 
Using the EBBS (Sechrist et al., 1987) average total barriers score in this study 
was 28.6 (SD = 6.2), which fell into the second lowest quartile of possible scores. In 
attempting to compare this result to other studies, it was noted that some of the 
studies report average barriers scores based on reverse scoring of items, while other 
studies have not used reversed scores. According to Sechrist et al. (1987), there is no 
requirement to reverse barriers scores when analysing the scales separately, as is the 
case in this study.   
In comparison to other studies of women that have used the EBBS and not 
reversed the barriers scores, only two studies allow direct comparison of average 
total barriers score. A randomised controlled trial in older Mexican American women 
(N = 50) (Kennedy et al., 1998) also included an additional Caucasian control group 
(n = 25), finding the control group had an average barriers score of 29.9 (SD = 5.8) 
pre-test and 29.7 (SD = 6.1) post-test; a result very similar to this study. Also a study 
of 200 sedentary young female university students in the UK found a total barriers 
score of 31.3 (SD = 10.64) (calculated from reported barrier item means and standard 
deviations) (Lovell et al., 2010) 
When describing perceived barriers to exercise using subscales, barriers 
reported by participants fell into four domains, where the leading domain with the 
strongest level of agreement was ‘physical exertion’, followed by ‘time expenditure’, 
with ‘family encouragement’ and ‘exercise milieu’ with the lowest agreement. The 
leading barrier item was ‘exercise is hard work’, followed by ‘exercise is tiring’ and 
‘exercise takes too much time’. Overall, the highest average scores on barriers items 
and sub-scale barriers domains were fairly neutral (scores 2.5 – 2.6), with most other 
average scores indicating low agreement (scores 1.7 – 2.4). 
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The finding in this study that ‘physical exertion’ has the highest average sub-
scale score is consistent with studies of young female university students (Lovell et 
al., 2010), younger adult women (Ansari & Lovell, 2009) and daughters (Randsell et 
al., 2004). Similarly, ‘exercise milieu’ has the lowest average barriers sub-scale score 
in two of these studies (Ansari & Lovell, 2009; Ransdell et al., 2004). In contrast to 
results in the current study, women aged in their early thirties and forties (mothers) 
tend to have ‘time expenditure’ as the leading barrier domain (Ansari & Lovell, 
2009; Ransdell et al., 2004).  
As with perceptions about benefits, there were similarities and differences with 
results from other studies, providing evidence that perceptions of benefits vary 
depending on the characteristics of the individual, group and population. 
7.1.6 Perceived exercise self-efficacy 
Average exercise self-efficacy for women in this study was 47.6 (SD = 20.4). 
This is very similar to a study of midlife Queensland women (N = 554), that used the 
same instrument, and found an average score of 47 (SD = 24.0) (Anderson, R. et al., 
2010). In that study the median age of participants was 59 years old. Exercise self-
efficacy was also categorised into low, medium and high; where low included values 
less than 49, moderate included values 49.2 to 72.4 and high self-efficacy included 
values more than 72.5. Based on these categories, women in the current study have 
low average exercise self-efficacy. 
7.1.7 Predictors of perceived barriers to exercise 
Research question 1: To what extent do socio-demographic factors, health 
factors, perceived benefits and perceived exercise self-efficacy predict perceived 
barriers to exercise in midlife women? 
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In this study, after adjusting for age, the factors that were significant 
independent predictors of perceived barriers to exercise were perceived benefits of 
exercise, self-efficacy for exercise, and physical and mental well-being. These 
factors explained 41% of the variance in perceived barriers to exercise. All these 
variables were negatively correlated with perceived barriers, indicating that women 
with lower perceived benefits, lower self-efficacy, and lower physical and mental 
well-being had higher perceived barriers to exercise. While BMI, current physical 
activity and exercise, and vegetable intake were also negatively correlated with 
perceived barriers, these variables were not significant predictors in the final model.   
Most of the research into perceived barriers to exercise uses a cross sectional 
descriptive study design to investigate the types of barriers that women experience 
and whether barriers predict actual physical activity and exercise.  While many 
studies report a variety of barriers to exercise, including lack of time, physical effort, 
health concerns, family responsibilities etc., they don’t investigate how other social-
cognitive and health factors influence the perception of those barriers. Despite an 
extensive literature search, no studies were identified that have statistically modelled 
the predictors of perceived barriers to exercise as the outcome variable. 
7.2 SUMMARY OF MAIN FINDINGS PHASE 2 
In Phase 2 of the study, data were collected from participants pre and post a 
multiple health behaviour change intervention delivered in three different modes: 
Group A - online independent (OI); Group B - face to face supported with nurse 
consultation (FS), and; Group C - online supported with nurse consultation (OS). A 
total of 157 women completed the intervention. Prior to discussing the results of the 
study, characteristics of the interventions groups and attrition from the study will be 
addressed.    
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7.2.1 Characteristics of the intervention groups 
The baseline characteristics of the intervention groups were compared across a 
range of variables including socio-demographic, lifestyle risk factors, health 
characteristics and social-cognitive factors. The only significant difference was that 
Group A (OI) had higher perceived barriers to exercise than Group B (FS) and Group 
C (OS). The other main difference not related to participants characteristics, was that 
Group A (OI) had more participants than the other groups. This imbalance was 
related to the fact that there was very high demand from women wanting to 
participate in the trial and women in this group were able to undertake the program 
independently. 
7.2.2 Attrition from the study 
Total attrition from the study was 30.2% with 68 participants not completing 
the final questionnaire. Of the three groups, attrition was highest in the online 
independent group (35.5%) followed by the online supported group (32.6%), with 
the face to face supported group having the lowest attrition at 9.7%. When 
comparing the characteristics of women who completed the trial and those lost to 
follow up, significantly more participants were lost from the online independent 
group and those of Aboriginal and Torres Strait Islander (ATSI) descent. Only three 
ATSI women were recruited to the study and all were lost to follow up.  
The online independent group had significantly higher barriers at the 
commencement of the study so this may have contributed to the higher attrition rate 
in this group along with the lack of support they received to undertake the 
intervention.  
Two recent systematic reviews (Joseph et al., 2014; Mathieu, McGeechan, 
Barratt, & Herbert, 2013) of internet based interventions found that attrition rates are 
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often high. Mathieu, et al. (2013) reported that of 23 fully online programs had an 
average loss to follow up of 47%, while in 27 programs delivered primarily online 
average lost to follow up was 36%. By comparison, attrition rates in this study are 
lower than those reported averages. 
7.2.3 Perceived barriers to exercise pre and post intervention 
Research question 2: Does the 12 week health promotion intervention 
delivered in three different modes (A. online independent; B. face to face with health 
professional support, and C. online with health professional support), change 
average perceived barriers to exercise in midlife women? 
Within each group there was no statistically significant difference in average 
barriers scores or sub-scale scores post intervention. Between groups analysis also 
showed no significant differences between the online independent group, the face to 
face supported group and the online supported group in average barriers scores post 
intervention. While no differences reached statistical significance, there was a slight 
trend towards decreased total average barriers scores in all groups post intervention. 
This result is consistent with a study of African American women participating 
in a walking program that found no significant change in barriers scores post 
intervention (Williams et al., 2006). Daughters participating in a mother-daughter 
physical activity intervention (DAMET) also had no significant changes in barriers 
scores after the program (Ransdell et al., 2004). In contrast to the current study, 
mothers in the DAMET study did have a significant decrease in barriers scores, as 
did Mexican American women, and adult university staff participating in physical  
activity interventions (Brinthaupt et al., 2010; Kennedy et al., 1998; Ransdell et al., 
2004).  
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7.2.4 Perceived benefits to exercise pre and post intervention 
Research question 3: Does the 12 week health promotion intervention 
delivered in three different modes (A. online independent; B. face to face with health 
professional support, and C. online with health professional support) change 
average perceived benefits of exercise in midlife women? 
Within each of the intervention groups there was a significant increase in total 
average benefits scores post intervention. On the ‘psychological’ and ‘social’ sub-
scales there was also a significant increase in perceived benefits of exercise post 
intervention. This increase was most noticeable for the psychological benefits that 
moved from agreement towards very high agreement in all groups. When comparing 
average total benefits scores post intervention between groups, there was no 
significant differences found. 
 These results are similar to the study of Mexican American women that also 
found total average benefits increased in the intervention group in comparison to the 
control groups (Kennedy et al., 1998). In contrast, other studies have found no 
change in total benefits scores or sub-scale scores post intervention (Ransdell et al., 
2004;  Williams et al., 2006). 
7.2.5 Physical activity and exercise pre and post intervention 
Research question 4: Does the 12 week health promotion intervention 
delivered in three different modes (A. online independent; B. face to face with health 
professional support, and C. online with health professional support) change overall 
physical activity, aerobic exercise, and  general physical activity in midlife women? 
Within each of the three intervention groups, there was a significant increase in 
self-report overall physical activity, aerobic exercise and general daily activity post 
intervention. There is some overlap in these results, as overall physical activity 
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captures both aerobic exercise and general daily activity. When comparing the 
difference between the three intervention groups, there was no significant differences 
found.  
On closer examination, what is striking about these results is the proportion of 
participants in all groups who moved from lower levels of exercise (2 or less days 
per week), to more regular exercise (5 or more days per week) post intervention. For 
example, the proportion with low levels decreased from between 22 to 35.5% post 
intervention; while the proportion with high levels increased between 17.8 to 32.2% 
post intervention.  
These results are consistent with a systematic review (Joseph et al., 2014) and 
meta-analysis (Davies et al., 2012) that found that the majority of internet physical 
activity interventions in adults produce significant improvements in physical activity 
levels post intervention, although average effect sizes are usually small (d = .14). 
Internet based physical activity interventions designed for women, have also shown 
significant improvements in physical activity (Dunton & Robertson, 2008; Lieber et 
al., 2012). Web based interventions targeting multiple health behaviours, including 
physical activity, have also shown increases post intervention (Cook et al., 2007; 
Oenema et al., 2008; Schulz et al., 2014).  
Further, results in this study are consistent with studies that have compared 
different intervention delivery modes, including print versus web-based (Marshall et 
al., 2003), internet only/internet mediated versus face to face (Steele et al., 2007) and 
text versus video or both (Vandelanotte et al., 2012). In all these studies there were 
significant increases in physical activity post intervention in all groups.  
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7.2.6 Exercise self-efficacy pre and post intervention 
Research question 5: Does the 12 week health promotion intervention 
delivered in three different modes (A. online independent; B. face to face with health 
professional support, and C. online with health professional support) change 
average exercise self-efficacy in midlife women? 
There was no statistically significant change in average self-efficacy for 
exercise within each of the three intervention groups over time. Although, when 
looking at scores descriptively, there was a change in post intervention scores in the 
face to face supported (B) and online supported group (C) compared to baseline. 
When comparing exercise self-efficacy between the three intervention groups, there 
was also no statistically significant difference post intervention. 
These results are similar to a 10 week internet based physical activity 
intervention for midlife women (Dunton & Robertson, 2008) and a six week 
intervention for college females (Wadsworth & Hallam, 2010). In both these studies, 
physical activity increased but there was no change in exercise self-efficacy post-test. 
In contrast, other studies have found increased physical activity levels and exercise 
self-efficacy post 12 week heart health program for women for midlife and older 
women (Folta et al., 2008) and in young Taiwanese women (Huang, Hung, Chang, & 
Chang, 2009). Although in the Taiwanese study, the positive effects on self-efficacy 
were not sustained at 5 months post intervention. 
It is unclear why self-efficacy beliefs in this study did not change despite an 
increase in actual physical activity. The 12 week Women’s Wellness Program 
intervention is of similar duration to the Strong Women – Health Hearts Program 
(Folta et al., 2008), however, this study did not use a control group as a comparison 
and the group sizes were possibly underpowered to detect a significant change in 
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self-efficacy scores post intervention. It also seems feasible that long entrenched self-
efficacy beliefs may be slower to change, with the shorter interventions of 6 and 10 
weeks (Dunton & Robertson, 2008; Wadsworth & Hallam, 2010) reporting no 
change in self-efficacy beliefs post intervention.  
7.2.7 Magnitude and meaning of changes post intervention 
Research question 6: When comparing change over time within and between 
the intervention groups for all continuous variables, what is the magnitude and 
meaning of those changes? 
In addition to inferential statistics, effect size was calculated using Cohen’s 
formulas and guidelines (Cohen, 1977, 1988) in order to better quantify and 
understand change over time within and between the three intervention groups for all 
continuous variables.   
Change within each intervention group 
Firstly, looking at the online independent group (A), there was a large change 
in psychological benefits; a moderate change in overall physical activity; and small 
changes in mental well-being, total perceived benefits, social benefits and exercise 
milieu barriers. With very small changes noted in physical well-being, family 
encouragement barriers, total perceived barriers, exercise self-efficacy and life 
enhancement benefits.  
Secondly, the face to face supported group (B) also had a very large change in 
psychological benefits; moderate change in overall physical activity; small changes 
in social benefits, total perceived benefits, exercise self-efficacy, time and physical 
exertion barriers and; very small changes in mental well-being, total perceived 
barriers and physical well-being.  
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Lastly, the online supported group (C) like the other groups, had a very large 
change in psychological benefits; also a large change in overall physical activity; 
moderate change in physical well-being; small changes in mental well-being, 
physical benefits, exercise self-efficacy and life enhancement benefits; with very 
small changes in total perceived benefits, social benefits and perceived barriers.   
To improve clarity when explaining these results in the following Section 7.3, 
they are also presented in Table 7.1 below. The table also includes variables where 
there was no change post intervention.  
Table 7.1 
Magnitude of Change Post Intervention Within each Group 
Effect size
a 
Group A (OI) Group B (FS) Group C (OS) 
Large 
 >.7 
Psychological benefits Psychological benefits Psychological benefits 
Overall PA 
Moderate  
.4 - .7 
Overall PA Overall PA Physical well-being 
Small  
.2 - .4 
Mental well-being 
Total benefits 
Social  benefits 
Exercise milieu barriers 
 
Social benefits 
Total benefits 
Exercise self-efficacy 
Time barriers 
Physical exertion barriers 
Mental well-being 
Physical benefits 
Exercise self-efficacy 
Life enhancement benefits 
Very small 
<.2 
Family barriers 
Physical well-being 
Total barriers 
Exercise self-efficacy 
Life enhancement benefits 
Mental well-being 
Total barriers 
Physical well-being 
Total benefits 
Social benefits 
Total barriers 
No change Time barriers 
Physical exertion barriers 
Physical benefits 
Preventive health benefits 
Exercise milieu barriers 
Family barriers 
Life enhancement benefits 
Physical benefits 
Preventive health benefits 
Exercise milieu barriers 
Time barriers 
Physical exertion barriers 
Family barriers 
Preventive health benefits 
aCohen’s dchange compared the difference in effect size with groups over time (Cohen 1977, 1988). 
 
  
 Chapter 5: Discussion 217 
Comparing change between intervention groups 
When comparing the difference in effect size (change) between groups, the 
online independent group (A) was used as the comparison group. In comparison to 
Group A, the face to face supported group (B) had moderately more change (d = .42 
to .50) in total perceived barriers, time expenditure and physical exertion barriers and 
social benefits; with slightly more change (d = .17 to .31) in overall physical activity, 
exercise self-efficacy, perceived benefits, physical well-being, family encouragement 
barriers, life enhancement and psychological benefits, and mental well-being.   
 In comparison to Group A, the online supported group (C) had moderately 
more change (d = .40 to .50) in physical well-being, overall physical activity, 
physical exertion barriers and psychological benefits; with slightly more change (d = 
.16 to .31) in exercise self-efficacy, total perceived barriers, family 
encouragement/exercise milieu/time expenditure barriers and total perceived 
benefits. 
In comparing these results to a meta-analysis of 85 studies that investigated the 
effect of internet delivered health behaviour change interventions (Webb, Joseph, 
Yardley, & Michie, 2010), these results are generally very positive. Most internet 
interventions targeting physical activity alone have demonstrated small effects (d = 
.24), while interventions targeting multiple health behaviours tend to have slightly 
smaller effects on behaviour (d = .12) than those targeting single health behaviours 
(d  = .17). Only three studies included in this meta-analysis had very large effects (d 
> 1.00) on behaviour. For example, Carr and colleagues (2008) reported a significant 
increase in PA in an internet delivered theory based behaviour change program in 
sedentary adults, with a large effect size (d = .95).  
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In their meta-analysis Webb et al. (2010) also found that effect sizes increased 
in interventions that provided automatic tailored feedback based on progress related 
to norms or goals (d = .18 to .28) or an enriched information environment (eg. 
supplementary content, testimonials, videos or games) (d  = .15 to .23 ). Where there 
was access to an advisor on request there were small to medium effects (d  = .29 to 
.42), with small effects for scheduled contact with an advisor (d  = .22 to .36) or peer-
to-peer access (eg. buddy systems, discussion boards, forums or live chat) (d  = .20 to 
.21). 
In a similar study (Steele et al., 2007), a 12 week randomised trial of an 
internet based behaviour change program targeting physical activity (Health-eSteps), 
was tested in three delivery modes: face to face, combined internet and face to face, 
and internet only. Results of equivalency testing showed similar increases in physical 
activity across all three delivery modes, with large effect sizes for all the intervention 
groups.  
7.2.8 Modelling perceived barriers to exercise post intervention 
Research question 7: Does the model used to predict perceived barriers to 
exercise pre-intervention in Research question 1, accurately predict perceived 
barriers to exercise post intervention? 
Post intervention modelling showed a number of variables that were significant 
independent predictors of perceived barriers to exercise, including: age; overall 
physical activity; perceived benefits of exercise and self-efficacy for exercise. These 
factors explained 42% of the variance in perceived barriers to exercise. All these 
variables were negatively correlated with perceived barriers, indicating that women 
with lower age, lower perceived benefits and lower self-efficacy for exercise had 
higher perceived barriers to exercise.  
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This result is similar to the pre-intervention model, in that perceived benefits 
and exercise self-efficacy are still predictors of perceived barriers to exercise. In 
contrast to the initial model, age is now a significant predictor and physical and 
mental well-being are not significant predictors of perceived barriers to exercise. 
7.2.9 Modelling actual physical activity post intervention 
Research question 8: Do perceived barriers to exercise predict actual physical 
activity? 
Heirarchical regression modelling was also used to investigate whether 
perceived barriers to exercise predict actual physical activity. The variables that were 
significant predictors of overall physical activity (exercise and general daily activity) 
were mental well-being, physical well-being, self-efficacy for exercise and perceived 
barriers to exercise. These variables explained 47% of the variance in overall 
physical activity. Mental and physical well-being and exercise self-efficacy were 
positively correlated with PA, indicating that women with higher levels of well-being 
and self-efficacy had higher levels of PA. In contrast, perceived barriers to exercise 
were inversely correlated with PA; with women perceiving higher barriers having 
lower levels of PA. 
In relation to mental and physical well-being and self-efficacy, these results are 
consistent with a number of systematic reviews that found good physical and mental 
health status and higher self-efficacy are consistent and strong correlates of physical 
activity in adults (Bauman et al., 2012; Plonczynski, 2003; Trost et al., 2002; Van 
Dyck et al., 2014; van Stralen et al., 2009). There is also evidence from the 
Australian Longitudinal Study on Women’s Health (Brown, Ford, Burton, Marshall, 
& Dobson, 2005; Brown, Mishra, Lee, & Bauman, 2000) that good mental and 
physical health are associated with higher levels of physical activity. 
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In contrast to the literature, in this study age, body mass index, education, 
income level and ethnicity were not significantly correlated with physical activity 
levels. 
When looking at perceived barriers as a predictor of exercise, other studies 
have found a similar inverse relationship with physical activity (Van Dyck et al., 
2014; van Stralen et al., 2009). In contrast, these studies have also found that 
perceived benefits of exercise also predict physical activity levels. 
7.3 EXPLAINING THE FINDINGS 
Having summarised the findings of the study and compared those findings to 
the existing literature, in this section these findings are further explained and 
discussed. 
Perceived benefits and barriers to exercise 
In this study women generally had positive perceptions about the benefits of 
exercise, and had highest levels of agreement for the physical benefits and preventive 
health benefits in particular. This could be explained by the fact that as a group they 
were well educated and had a relatively high income, so perhaps had a good 
understanding about the multiple benefits of regular exercise. It is also arguable that 
most Australian adults are likely to be aware that exercise is good for health and 
fitness. In Australia, it is generally socially and culturally acceptable for women to 
exercise, with ready access to parks, bikeways, swimming pools and exercise 
facilities in urban areas.  
In comparison to perceived benefits, overall women in this study reported low 
levels of perceived barriers. The leading barriers were related to physical exertion 
followed by time expenditure. This is not surprising as physical effort and time are 
frequently reported barriers for women. For women in this study family barriers were 
 Chapter 5: Discussion 221 
not ranked so highly. These results have a number of possible explanations. Again 
given that women were on average well educated and with high incomes, it seems 
possible they did not perceive high barriers to participating in exercise related to lack 
of money or access to facilities. As they were on average 51 years old, family and 
childcare commitments may have diminished as children grow up and become more 
independent. A high proportion of the women were overweight, so it is perhaps not 
surprising the physical exertion of exercise would be a leading barrier that women 
experience. Approximately a third of women also reported being somewhat limited 
in physical functioning and about half had a small to moderate amount of bodily 
pain, that may also explain physical exertion being a barrier to exercise. 
While the types of benefits and barriers in this study are common to the 
literature, the specific ranking in this study is unique. This suggests that different 
groups of people will perceive benefits and barriers differently, depending on a range 
of personal, social, cultural and environmental factors unique to them. 
Effect of the multiple health behaviour change intervention on benefits and 
barriers to exercise and actual physical activity 
Women in this study were participating in a multiple health behaviour change 
intervention that targeted not only physical activity, but also healthy eating, sleep, 
stress, menopausal symptoms and health screening behaviours. The theoretical basis 
for the intervention was social cognitive theory, with a range of strategies used to 
promote health behaviour change. 
There was a statistically significant increase in women’s perceptions of the 
benefits of exercise after the intervention, within each of the intervention groups. 
This was especially the case for psychological benefits where there were large effects 
post intervention in all groups. There were also significant changes in overall 
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physical activity, exercise and general physical activity within each of the 
intervention groups, with moderate to large effect sizes seen for overall physical 
activity. It seems feasible that with increased physical activity women experienced 
improved mental well-being and therefore had heightened perceptions of the 
psychological benefits of exercise. This explanation is supported by evidence that 
mid-aged Australian women who are physically active have better mental well-being 
and are less likely to have depressive symptoms (Lee & Russell, 2003; van Uffelen et 
al., 2013). 
When looking at barriers to exercise, there was no statistically significant 
change in women’s perceptions of barriers after the intervention, both within each 
group and between each group. This may be explained by the fact that perceptions of 
barriers on average were reasonably low pre-intervention, so there was little room to 
move. When looking at effect sizes, there was a small change in exercise milieu 
barriers in the online independent group and time barriers in the face to face group, 
with a very small change in total average barriers in all groups. 
 Despite a significant increase in physical activity, including exercise and 
general activity in all three groups, there was no statistically significant change in 
self-efficacy for exercise within or between the intervention groups. This result was 
somewhat surprising given the positive change in physical activity measures. There 
was a descriptive difference in average scores post intervention and also small effects 
for change over time in all the groups. Alternatively, there is evidence that although 
self-efficacy beliefs are a strong predictor of exercise adoption and maintenance, the 
concept of self-regulation exerts a stronger effect on physical activity (Anderson, E., 
Wojcik, Winett, & Williams, 2006). It seems feasible that other relevant factors 
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linked to self-efficacy beliefs, that were not measured, may have changed over time 
in relation to physical activity.  
Difference in effects between the intervention groups 
When comparing the effectiveness of the different intervention delivery modes, 
overall all modes including online independent, face to face supported and online 
supported had positive effect on perceived benefits and overall physical activity in 
women participating in the study. However there were some differences that are 
important to unpack in order to draw some conclusions about what elements of the 
intervention are most effective, and what the strengths of each delivery mode are. 
In comparing the groups post intervention, the online supported group (C) had 
very large effects for psychological benefits and overall physical activity, with 
moderate effect for physical well-being. Compared to the online independent group, 
this group had a greater difference in effect size for perception of benefits and 
barriers, overall physical activity, physical and mental well-being and exercise self-
efficacy. This may be explained by the fact that this group had access not only to the 
program book and website, but had scheduled one-on-one consultations with a 
Registered Nurse throughout the 12 week program. During these consultations there 
was an opportunity for information sharing, discussion of progress through the 
program, facilitators and impediments to behaviour change, psycho-social issues, 
structured goal setting and positive encouragement for change. 
Post intervention the face-to-face supported group (B) had large effects for 
psychological benefits and moderate effect for overall physical activity. Compared to 
the online independent group (A), this group also had a greater difference in effect 
size for perception of barriers, benefits, overall physical activity, physical and mental 
well-being and exercise self-efficacy. The effect size was higher for social benefits in 
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this group, compared to the other two groups. This group, like group C, also received 
health professional consultations however they were delivered in a group format that 
may explain the higher social benefits they report. 
Group A, had moderate to large effects for psychological benefits and 
moderate effects for overall physical activity. Effect sizes in this group were lower 
than Groups B and C for psychological benefits, overall physical activity and 
exercise self-efficacy; with significant positive changes in perceived benefits and 
overall physical activity.  
Attrition was highest from the online independent group followed by the online 
supported group. Explanation for these findings may include, firstly, there were some 
access and function problems with the program website at different times in the trial 
that may have caused frustration for some participants and led to their early 
withdrawal. Secondly, feedback from participants in the online independent group 
indicated that even though they could ask questions via email, they felt somewhat 
isolated and would have liked more support. Finally, this group also had significantly 
higher perceived barriers to exercise at baseline than the other two groups. Attrition 
was also quite high from the online supported group. Although this group had 
scheduled nurse consultations, there were some issues with the consultation portal on 
the website that may have contributed to participant withdrawal from the study. 
Factors that predict perceived barriers to exercise  
Pre and post intervention there were some similarities and differences in the 
variables that predicted women’s perceptions of the barriers to exercise. Pre-
intervention the significant predictors were perceived benefits of exercise, self-
efficacy for exercise and physical and mental well-being. Post intervention the 
significant predictors are self-efficacy, perceived benefits, age and overall physical 
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activity. Importantly, both models explained a large amount of the variance in 
women’s perceptions about barriers (41% and 42%) 
The consistent predictors before and after the intervention were perceived 
benefits and self-efficacy. This suggests that both before and after the intervention, 
women’s positive attitudes and level of confidence for exercise consistently 
influence how they perceive barriers. Pre-intervention perceived benefits explained 
more variance than self-efficacy, however, this was reversed post-intervention where 
self-efficacy accounted for 33% of the total variance. 
Pre-intervention physical and mental well-being were important predictors, 
however after the intervention age and physical activity became significant. This 
change may be explained by the fact that women were much less physically active 
before the intervention, which was related to their physical and mental health and 
well-being at that time. During the intervention, overall physical activity and 
physical and mental well-being increased, therefore these were the variables that 
changed in the model. Physical and mental well-being dropped out of the model, 
while physical activity became a significant predictor of women’s perceptions about 
barriers.  
Post intervention age also became a significant predictor, with younger age 
being associated with higher perceptions about barriers. A possible explanation for 
this may be that younger women are more likely to have family responsibilities with 
younger children, and finding time to exercise during the study may have been more 
difficult for them. Pre-intervention when they were less physically active, this was 
possibly less of an issue. 
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Factors that predict physical activity 
Post intervention the factors that are significant predictors of actual physical 
activity in women are mental well-being, physical well-being, self-efficacy and 
perceived barriers to exercise. These variables predict a large amount of variance 
(47%) in physical activity.  
It was interesting that BMI was significantly negatively correlated with 
physical activity in step 2 and 3 of the model, but was not significant in the final 
model. This could be explained by BMI being correlated with physical well-being 
and exercise self-efficacy that were significant predictors in the final model. 
Frequency of alcohol consumption was also a significant predictor of physical 
activity early in the model, but was also strongly correlated with exercise self-
efficacy that continued to be a significant predictor in the final model.  
In women in this study, better mental and physical well-being, higher self-
efficacy and lower barriers to exercise were associated with higher levels of physical 
activity. It seems likely that these are not just uni-directional linear relationships, but 
also reciprocal and continuous; as women become increasingly physically active 
their mental and physical well-being improves, they feel greater confidence to 
exercise, and they perceive fewer barriers to exercise. This explanation has support 
in studies that have examined the relationships between physical activity, physical 
and mental well-being and self-efficacy in midlife Australian women (Anderson, R., 
2008; Anderson, R. et al., 2010; Xu et al., 2010). 
This section of the discussion has sought to explain the findings of the study. In 
the following section, the significance of the study is highlighted and the 
implications of the findings for health promotion practice are discussed.  
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7.4 SIGNIFICANCE AND IMPLICATIONS FOR HEALTH PROMOTION 
PRACTICE 
There are a number of significant findings in this study that may have 
implications for health promotion practice aimed at midlife women. The key findings 
of the study are summarised as follows: 
1. Women generally had positive perceptions of exercise and relatively 
low perceptions of barriers to exercise; 
2. The leading benefits women reported related to physical performance 
and preventive health; while the leading barriers related to physical 
exertion and time expenditure;  
3. Women in all three intervention groups (online independent, face to 
face supported and online supported) had significant increases in 
positive perceptions about exercise that are likely to be related to the 
intervention. In particular there were large effect sizes for perceptions 
of the psychological benefits;  
4. Women in all three intervention groups (online independent, face to 
face supported and online supported) had a significant increase in all 
the exercise measures with moderate to large effect sizes for overall 
physical activity;  
5. Participants in the two intervention groups that received consultations  
from a Registered Nurse had a greater magnitude of change post 
intervention, that is likely to be attributable to that component of the 
intervention; 
6. There were a number of statistically significant predictors of perceived 
barriers to exercise that explained a large proportion of variance in 
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barriers scores both pre and post intervention. Perceived benefits to 
exercise and exercise self-efficacy were consistent predictors at both 
time points. While physical and mental well-being were significant 
predictors at baseline, age and physical activity were significant 
predictors post intervention; 
7. Perceived barriers to exercise along with mental and physical well-
being and self-efficacy for exercise, were statistically significant 
predictors of physical activity that explained a large proportion of 
variance in physical activity. 
These key findings are of particular relevance to multiple health behaviour 
change interventions targeting midlife Australian women that include exercise and 
physical activity.  
Implications of findings 
Within individuals and groups of midlife women, specific perceptions about 
the benefits and barriers of exercise are likely to be different and unique. While there 
are common categories of benefits and barriers that are well described in the 
literature, the balance of these will vary. When assessing and addressing benefits and 
barriers, health professionals arguably need to tailor advice, in other words, ‘one size 
does not fit all’. 
In midlife Australian women who are overweight and lead a sedentary lifestyle, 
emphasising the multiple health benefits, especially the physical and psychological 
benefits of exercise may be a more important motivator than a focus on barriers to 
exercise alone. Midlife women are likely to face a range of barriers to exercise 
including the effort of physical exertion and finding time to fit exercise into their 
busy lives. A strength of this intervention is that it provides practical strategies and 
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suggestions for women to start them exercising, including encouraging them to start 
walking regularly. The structure program suggests gradually building physical 
exertion levels week by week and uses weekly planning strategies to assist with 
scheduling exercise into a regular routine. 
A multiple health behaviour change intervention (MHBC) tailored for midlife 
Australian women, which includes information about the multiple health benefits of 
exercise, is likely to be effective in increasing positive perceptions about the benefits 
of exercise. The strength of this particular intervention based on social-cognitive 
theory, is that it includes ‘verbal persuasion’ about the benefits of exercise in a range 
of formats. For example information was provided online, in paper-based format and 
also discussed by health professionals during consultations.  While women in this 
study were motivated to participate in a health promotion intervention, providing 
detailed information about the benefits of exercise may have further enhanced their 
positive outcome expectations.  
A MHBC tailored for midlife Australian women and delivered in a range of 
formats, is likely to be effective in increasing exercise and physical activity. Whether 
a program is delivered online independently, face to face supported or online with 
support, it is likely to have positive effects. Online delivery allows flexibility for 
women who can undertake the program anywhere, anytime. It also allows women in 
rural areas to access health information and a structured program delivered from a 
metropolitan hub. Health consultations can easily be delivered virtually by internet 
through Skype or FaceTime at convenient times for women. Some women may 
prefer to undertake a program face-to-face in a group format where there is more 
social support provided by the group. This program could potentially be delivered in 
a range of venues such as community health centres, gyms or community centres by 
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Registered Nurses or other health professionals. Giving women choice and flexibility 
in how they engage with a health promotion program may potentially enhance 
commitment and retention. 
Midlife women participating in a MHBC intervention who receive support 
from Registered Nurses through scheduled health consultations are likely to have a 
greater magnitude of change in physical activity and perceived psychological 
benefits of exercise. This is possibly related to the personalised goal setting and 
discussion between women and nurses about the benefits and individual barriers to 
exercise. Within their scope of practice, nurses not only have skills to deliver a health 
promotion program, but also to undertake physical and psycho-social health 
assessment.  For example, when participants raise concerns about musculo-skeletal 
problems or mental health issues, nurses are able to provide evidence based advice 
that may include referral to other health providers like physiotherapists or medical 
practitioners for further assessment.  
In midlife Australian women, it seems likely that the consistent predictors of 
perceived barriers to exercise are their perceptions about the benefits of exercise and 
their self-efficacy for exercise. In order to reduce perceptions about barriers to 
exercise MHBC interventions should promote the benefits of exercise and 
incorporate strategies to improve self-efficacy. While average barriers did not change 
over time, the variables that predicted perceived barriers did, with physical and 
mental well-being being important predictors when women were more sedentary. As 
women become more physically active, it is likely that their physical and mental 
health will improve and their perceptions about barriers will change during the 
course of a MHBC program.  
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Because perceived barriers to exercise are a significant predictor of physical 
activity in midlife women in this study, MHBC interventions may be more effective 
if they explicitly incorporate strategies to identify and address those barriers. Along 
with strategies to address barriers, efficacy of interventions may be enhanced if 
physical and mental health concerns are addressed and strategies to build confidence 
(self-efficacy) for exercise are included. At present, while there are a number of 
instruments to measure barriers to exercise including the EBBS used in this study, 
interpretation is often descriptive and average scores somewhat meaningless in terms 
of categorising whether an individual’s barriers are low, medium or high. Further, it 
is not clear what intervention components are the best fit in relation to the level of 
barriers. Consistent with previous research in midlife and older women with type 2 
diabetes (McGuire, 2011; McGuire & Anderson, 2012) this study again highlights 
that further work is needed in this area to refine intervention components to address 
barriers to exercise.  
This section has discussed the key findings of the study and the potential 
implications of those findings for health promotion practice. In the following section, 
the findings will be discussed in the context of the theoretical framework of social 
cognitive theory. 
7.5 THEORETICAL REFLECTION 
The theoretical framework for this study is Bandura’s social-cognitive theory. 
Results of this study provide evidence that self-efficacy for exercise is significantly 
correlated with perceived benefits and barriers to exercise. Self-efficacy is also a 
significant independent predictor of perceived barriers to exercise and actual physical 
activity. Social cognitive theory provides a good theoretical explanation for these 
results, where self-efficacy beliefs are directly related to health behaviour (exercise) 
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and to benefits (positive outcome expectations) and barriers (impediments to 
change). Women with high exercise self-efficacy beliefs have higher expectations 
about the benefits of increased exercise and lower perceptions about the barriers. 
Conversely women with low exercise self-efficacy beliefs have lower expectations 
about the benefits and increased perceptions of the barriers to exercise that are 
impediments to change. According to SCT (Bandura, 2004), the balance between 
these factors then influence personal self-regulatory skills and motivation to change 
behaviour. These paths of influence are illustrated in Figure 7.1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Social cognitive theory provides the basis for the MHBC intervention 
(Women’s Wellness Program) that incorporates a range of SCT strategies including 
goal setting, verbal persuasion, mastery experience, social modelling and improving 
physical and mental states. Women undertaking the program are encouraged to set 
Positive outcome expectations 
Benefits 
Impediments to change 
Barriers 
Self-efficacy for exercise 
Goal setting 
Self-regulation 
Exercise 
Behaviour 
 
Figure 7.1. Self-efficacy, Perceived Benefits and Barriers Paths of Influence 
on Exercise Behaviour (Adapted from Bandura, 2004, p. 146) 
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realistic and achievable goals at 0, 4, 8 and 12 weeks. In participants allocated to the 
two of the three intervention groups, this process is facilitated by Registered Nurses. 
Weekly exercise planning and review of progress is suggested to encourage 
participants to self-regulate their exercise behaviour. Verbal persuasion includes the 
provision of the program book and information on the program website, including 
written information, podcasts and resources. In addition, Registered nurses provide 
health education and emphasise important elements of the program and the benefits 
of increased exercise and healthy eating. Mastery experience is encouraged with 
incremental change in exercise and other health behaviours, day by day and week by 
week. Detailed information and instruction is provided about how to monitor 
physical exertion levels, do strength exercises and stretching safely. The program 
promotes change through a focus on actions, such as walking every day. Social 
modelling is provided through the group intervention, social discussion board and 
podcasts on the website, interaction with the health professional and encouraging 
social support from family and friends for behaviour change. The intervention also 
aims to improve physical and mental states through stress management strategies, 
promoting better sleep, encouraging self-reward and self-care, information about 
menopause and health issues in midlife, including anxiety and depression. Support 
from Registered Nurses also facilitates identification and management of physical 
and mental health issues that may be barriers to behaviour change. 
These aspects of the intervention also aim to have a direct or indirect effect on 
self-efficacy beliefs and also women’s perceptions of the benefits and barriers to 
exercise. Evidence from this study suggests that the intervention has a positive effect 
on women’s perception of benefits and barriers, exercise self-efficacy beliefs, overall 
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physical activity including exercise and general daily activity, and also physical and 
mental well-being.  
Aligned with the concept of ‘triadic reciprocal determinism’ in social cognitive 
theory, (See Figure 2.4) it is likely that there is a reciprocal and continuous 
relationship between these factors. In other words, there is interplay between self-
efficacy for exercise, positive outcome expectations (perceived benefits), 
impediments to action (perceived barriers) and actual exercise behaviour. A 
conceptual model of the intervention (WWP) in relation to these factors is illustrated 
in Figure 7.2. 
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Figure 7.2. Conceptual Model of the Intervention and Paths of Influence 
Positive 
Negative 
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In this model, the blue lines represent a positive influence and the red lines 
represent a negative influence.  The intervention (Women’s Wellness Program) uses 
a range of strategies grounded in self-efficacy theory, with the aim of increasing 
physical activity including exercise and general daily activity. In this model, the 
wellness program has a positive influence on perceptions about the benefits of 
exercise both directly and through increased confidence to exercise. Positive 
perceptions about exercise also have a positive effect on perceptions about barriers to 
exercise. The program is also likely to have a positive effect on perceptions of 
barriers, through positive effects on self-efficacy and also directly on the perceptions 
of barriers. Increased physical activity including exercise, improves perceptions of 
benefits and barriers, and perceived self-efficacy for exercise. High perceptions of 
barriers tend to have a negative effect on actual physical activity and also self-
efficacy. Higher levels of self-efficacy are likely to have a positive effect on 
perception of benefits and barriers and actual exercise behaviour. 
It seems feasible that the balance of perceptions about benefits and barriers 
create a ‘tipping point’ of sorts. When individuals perceive their barriers are very 
high they become stuck in certain patterns of thinking and behaviour in relation to 
exercise. The challenge in health promotion practice and in designing interventions is 
to shift perceptions and confidence enough to generate positive behaviour change. 
The fact that women in this study agreed to participate in the study indicates a level 
of motivation to change, and so overall they had a positive response to the 
intervention. 
Midlife is a time when women are reflective about their health, eager for 
accurate information and open to behaviour change (Anderson, R., 2008). 
Interventions that are tailored for women of this age may facilitate increased physical 
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activity levels, promote the perceived benefits and reduce barriers to exercise; which 
in turn may contribute to reducing the growing burden of chronic disease and 
promote healthy ageing of women.  
7.6 SUMMARY 
This Discussion chapter has summarised the main findings of the study in 
relation to the existing literature. The key findings have been detailed with the 
potential implications for health promotion practice discussed. Finally, the findings 
have been linked to the theoretical framework of social-cognitive theory, and a 
conceptual model for understanding the intervention, benefits, barriers and self-
efficacy has been presented. The following chapter will provide a summary of the 
study, and discuss implications and limitations of the study. 
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Chapter 8: Conclusions 
In conclusion, this chapter contains a final summary of the background and 
aims, major findings, and implications of the study for health promotion practice, 
health promotion policy, nursing education and future research. Finally, limitations 
of the study are discussed.  
8.1 BACKGROUND AND AIMS 
Chronic diseases including cardiovascular disease, cancers, respiratory diseases 
and type 2 diabetes are the leading causes of death and disability both in Australia 
and worldwide. These diseases are largely attributable to modifiable lifestyle risk 
factors including lack of exercise, unhealthy diet, tobacco smoking, harmful use of 
alcohol and overweight and obesity.  
Physical activity including regular exercise has multiple mental and 
physiological health benefits including: improved cardio-respiratory function 
reduced abdominal fat and improved weight control, improved blood glucose 
metabolism, improved muscle strength and bone density, improved immune 
function, improved psychological and cognitive function and decreased risk of some 
cancers. 
It is clear that many Australian women are not getting sufficient physical 
activity and exercise for health consistent with current international and national 
physical activity guidelines. To add to this, there is evidence that high proportions of 
women do not have a healthy diet, are smoking tobacco and are overweight or obese. 
Women in midlife face increased risk of chronic disease partly due to age related 
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factors with transition to menopause, but also because of metabolic changes related 
to an unhealthy lifestyle. 
There is evidence that multiple health behaviour change interventions targeted 
at primary prevention of chronic disease in women, are effective in changing 
behaviours. In recent times, web-based interventions are becoming more common, 
but often target only one health behaviour such as physical activity. The ‘Women’s 
Wellness Program’ is a multiple health behaviour change intervention tailored for 
midlife women that targets a range of health behaviours including: aerobic and 
strength exercise, healthy eating, smoking, alcohol consumption, stress management, 
sleep, menopausal symptoms, weight management and health screening behaviours. 
It is clear that women perceive a range of benefits and barriers to exercise. 
While there is evidence that barriers predict actual physical activity and exercise 
behaviour, no studies have modelled what factors actually predict perceptions of 
those barriers in midlife Australian women. Further, no studies have examined the 
perceived benefits and barriers of women participating in a multiple health behaviour 
change intervention. 
Social cognitive theory provides the theoretical basis for this study that aims to 
investigate the factors that predict perceived barriers to exercise in midlife women, 
and to compare the effect of the intervention delivered in three different modes (A. 
online independent, B. face-to-face supported, C. online supported) on perceived 
barriers. Further, the study investigates the effect of the intervention on perceived 
benefits to exercise, actual physical activity and exercise and perceived self-efficacy 
for exercise.  
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8.2 SUMMARY OF THE MAJOR FINDINGS 
Women participating in this study were aged between 40 to 65 years old with 
an average age of 51 years old. The majority were married, born in Australia, and 
employed. Participants were generally well educated and with household incomes 
above AUS$60,000.  
This study of midlife Australian women has a number of key findings, 
including: 
1. Women generally had positive perceptions of the benefits of exercise 
and low perceptions about the barriers to exercise; 
2. The leading benefits women report relate to physical performance and 
preventive health; the leading barriers relate to physical exertion and 
time expenditure; 
3. Women in all three intervention groups had significant increases in the 
positive perceptions about exercise that are likely to be related to the 
intervention; 
4. Women in all three intervention groups reported a significant increase 
in exercise and physical activity with moderate to large effect sizes for 
overall physical activity; 
5. Participants who received support from a Registered Nurse had a 
greater magnitude of change post intervention, that is likely to be 
attributable to the consultation component of the intervention; 
6. Modelling of the predictors of perceived barriers to exercise showed 
perceived benefits and perceived self-efficacy for exercise were 
consistent predictors pre and post intervention. Physical and mental 
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well-being were significant predictors at baseline, while age and 
physical activity were significant predictors post intervention. These 
variables explained a large proportion of variance in barriers scores; 
7. Modelling of the predictors of actual physical activity showed that 
perceived barriers to exercise, mental and physical well-being and self-
efficacy for exercise were significant predictors that explained a large 
proportion of variance in overall physical activity. 
8.3 IMPLICATIONS OF THE STUDY 
8.3.1 Implications for health promotion practice 
Findings of this study have a number of implications for health promotion 
practice.   
The ‘Women’s Wellness Program’ intervention incorporates strategies from 
social cognitive theory and provides a structured approach to health behaviour 
change. Social cognitive theory provides a robust theoretical framework that fits well 
conceptually with the concepts of perceived benefits and barriers. Perceived benefits 
equate to ‘positive outcome expectations’ and perceived barriers are ‘impediments to 
change’. This study suggests there is a reciprocal relationship between exercise self-
efficacy and benefits and barriers to exercise, that impacts on individual motivation 
and confidence to change behaviour. 
Within individuals and different groups of women, there are likely to be 
differing perceptions about the benefits and barriers to exercise. Perceptions about 
barriers to exercise are important because in midlife women those perceptions are 
likely to be a significant predictor of actual physical activity. It is suggested that 
health behaviour change interventions targeting physical activity should include 
explicit strategies to promote the benefits and address barriers to exercise. This can 
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be facilitated by health professionals tailoring advice and exploring options to 
support women to overcome barriers and make positive behaviour change. In midlife 
women who are relatively well educated, overweight and sedentary an emphasis on 
the multiple health benefits of exercise may be a more important motivator than a 
focus on barriers alone.  
This study provides evidence that the intervention (WWP) delivered in a range 
of modes, is likely to be effective in increasing positive perceptions about exercise 
and increasing actual physical activity and exercise. While different delivery modes 
all appear to be effective, they have somewhat different strengths. The online 
program allows flexible delivery to participants regardless of their location. Some 
women may prefer a face-to-face program delivered in group format to provide peer 
social support for behaviour change. The inclusion of health consultations delivered 
by Registered Nurses provides health assessment and support for participants that are 
likely to facilitate exercise behaviour change.  
More broadly, the study provides evidence that community based advanced 
practice nurses working outside a health service context can effectively deliver a 
nurse-led health promotion program for the primary prevention of chronic disease. 
Following this study, there are plans in place to establish a nurse led women’s health 
clinic through the existing Queensland University of Technology Health Clinic. The 
model of care will include the provision of comprehensive up to date health 
information combined with a structured approach to a range of health topics and 
behaviours including: exercise, healthy eating, sleep, stress, menopause and chronic 
disease risk factor reduction. Health coaching and goal setting provided by registered 
nurses will occur. The service will be based on a nurse delivery mode and will 
operate on a fee for service arrangement.    
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8.3.2 Implications for nurse education 
This study has implications for nurse education and training. In order to safely 
and effectively deliver the nurse led program and undertake health consultations, 
nurses require advanced practice knowledge and skills in women’s health and health 
promotion for the primary prevention of chronic disease. This knowledge and skill 
may be acquired through formal tertiary study or by work-based training programs, 
or a combination of both.  
Tertiary education programs could include Women’s Health Nurse Practitioner 
Masters Degrees, or undergraduate and post-graduate courses that include elective 
subjects in women’s health. For example, Duke University in the United States will 
offer a new Women’s Health Nurse Practitioner Major in 2015, to prepare advanced 
practice nurses to delivery primary and secondary care to women in a variety of 
settings (Duke University School of Nursing, 2014).  
For nurses with existing advanced practice skills in women’s health, 
community nursing, health promotion or other relevant areas, undertaking a training 
program like the one developed for this study (See 4.5) may adequately prepare them 
to deliver the intervention in a nurse led clinic. Even with tertiary qualifications in 
women’s health, undertaking the work based training program may be necessary to 
develop additional skills such as how to effectively deliver health consultations 
online. 
8.3.3 Implications for health promotion policy 
Strategies and policies to address the growing burden of chronic disease 
continue to be a priority at an international, national and local level. Policies that 
address modifiable lifestyle risk factors including physical activity are also an 
essential foundation of health promotion practice.  
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In Australia, the National Women’s Health Policy 2010 (Australian 
Government Department of Health and Ageing) addresses a number of health 
priority areas including the prevention of chronic diseases through the control of risk 
factors. The policy explicitly emphasises the need to support women to reduce their 
exposure to lifestyle risk factors, in the context of the pressures of everyday life that 
women face, including the barriers that prevent healthy lifestyle behaviours. The 
aims of this study align with this policy priority and the results confirm the 
importance of barriers to exercise as a predictor of exercise behaviour. Further, 
results of this study suggest that when supporting and motivating midlife women to 
increase physical activity levels there is a need also emphasise the multiple health 
benefits of behaviour change. 
The National Women’s Health Policy 2010 also emphasises the need to focus 
on prevention of disease through health promotion and education that is tailored to 
women and easy to access. The Women’s Wellness Program intervention supports 
these principles being designed specifically for midlife Australian women and being 
available in a flexible web-based format that women in both urban and rural areas 
can access. Results of this study suggest the program is effective in a variety of 
formats and that positive behaviour change in participants may be enhanced with 
support from community based Registered Nurses. 
8.3.4 Implications for future research 
Findings of this study also have potential implications for future research. 
While there are a number of instruments that can quantify perceived barriers to 
exercise including the EBBS, it is not clear what are normative values for ‘barriers’ 
in different groups in the population. It is also difficult to interpret what constitutes 
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low, medium or high barriers. Further research in this area could investigate these 
questions. 
Further research could test the conceptual model proposed in the Discussion 
chapter more rigorously using structural equation modelling. Also, possible 
mediating relationships between benefits, barriers, self-efficacy and physical activity 
potentially warrant further work. 
Future research into the delivery of the nurse consultation component of this 
nurse led intervention could also contribute to knowledge about what elements are 
most effective in promoting positive behaviour change in participants. 
8.4 STUDY LIMITATIONS 
This study has a number of limitations that need to be acknowledged.  
Sampling and recruitment 
Firstly, although women were recruited from across Australia, the women who 
volunteered to participate were generally well educated and from high income 
groups, so were not necessarily representative of the wider population of women 
aged 40 to 65 years old. This means results of this study may only be applicable to 
women with these demographic characteristics rather than to the wider population of 
midlife women. This is often the case for studies involving online interventions with 
evidence that volunteer participants are predominantly white, middle aged and 
female (Joseph et al., 2014).  
Participants in the study were motivated to participate and had taken action to 
express interest and enrol. So again, there was potential selection bias in the 
characteristics of participants who entered the study. In terms of attrition, average 
barriers scores were higher in the online independent group that had the highest level 
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of attrition (35.5%). Therefore, data collected at the completion of the intervention 
did not include those participants who may have had the highest barriers at the start 
of the study.  
Study design 
In terms of study design, there was no control group in this study and all 
participants received the intervention but in different modes. This was largely 
because the parent study was designed to compare equivalency of the different 
intervention modes. Without a control group it is difficult to definitely attribute post-
test changes to the effects of the intervention.  
There was also an imbalance in group sizes, with more participants in the 
online independent group in comparison to the other two groups. Ideally, groups 
should have been more balance with similar numbers in each. 
Self-report data and measures 
The study relied on self-report survey data that can be prone to response bias, 
as participants may want to report positive outcomes for behaviour change measures. 
Although the EBBS had high reliability and internal validity in this study, 
comparison of average barriers scores to results in other studies was difficult because 
some studies reported reverse barriers scores and some not. Also, few studies 
reported results for the benefits and barriers sub-scales for comparison.  
On reflection, the Seattle Physical Activity exercise questions used to measure 
exercise and physical activity of participants, while simple and reliable, did not elicit 
a high level of detail about physical activity and exercise. Other measures such as the 
Short International Physical Activity Questionnaire (Ekeland et al., 2006) would 
provide more robust data in future studies.  
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Statistical analysis 
In Phase 2 of this study, analysis of within and between group differences with 
ANCOVA was somewhat limited by sample size of each of the groups. It is possible 
that Type 2 errors (false negatives) occurred where there was failure to detect an 
effect of the intervention or an actual difference between groups. 
Theoretical framework 
No theoretical framework can fully capture the complexity of behaviour 
change and all the factors that influence this in the real world. While social-cognitive 
theory, especially the concept of self-efficacy is widely used in health behaviour 
research, there are other behaviour change theories that may also explain and predict 
barriers to exercise such as the transtheoretical model (Proschaska & DiClemente, 
1983) and the theory of planned behaviour (Ajzen, 1991). In undertaking a PhD, or 
any research, pragmatic choices need to be made about what theory provides the best 
fit for the topic and questions at hand. 
Intellectual property (IP) 
There are challenges in linking a PhD study with a larger research project that 
is funded by a Proof of Concept Grant. It is important to conceptualise and articulate 
clearly the aims and questions that are unique to the student, and to develop an 
argument and theoretical ideas that are independent but also cohesive with the larger 
project. However, linking with a larger well-resourced project offers a range of 
learning opportunities for a PhD candidate including learning to work in a larger 
team and developing a range of research knowledge and skills that are invaluable to a 
future research career.  
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8.5 STUDY STRENGTHS 
Despite these limitations this study has a number of strengths worth 
highlighting. Firstly it builds upon work undertaken for the student’s Research 
Master’s Degree that investigated barriers to healthy lifestyle activities in midlife 
women with Type 2 diabetes. As such, it has provided the opportunity to further 
develop evidence and knowledge about the concept of barriers as a predictor of 
exercise behaviour in women in the Australian context. 
The cross sectional component of the study provides important evidence about 
midlife Australian women’s perceptions about the benefits and barriers to exercise, 
and the factors that predict those barriers. Results of the study also confirm that 
perceptions of barriers are likely to be a good predictor of actual exercise behaviour.  
Results of the study also provide evidence that a tailored multiple behaviour 
change intervention can effectively change perceptions about the benefits of exercise 
and that this may be an effective motivator for positive exercise behaviour. A 
theoretical model is developed and illustrated to conceptualise the relationship 
between a lifestyle intervention, perceived benefits and barriers, exercise self-
efficacy and actual physical activity behaviour. The model developed provides the 
basis for planned postdoctoral research work to further test and refine the model. 
8.6 CONCLUSION 
In conclusion, this study makes a significant contribution to knowledge about 
midlife Australian women’s perceptions of the perceived benefits and barriers to 
exercise and the factors that predict barriers to exercise. The study provides evidence 
that the multiple health behaviour change intervention (Women’s Wellness Program) 
is likely to be effective in improving positive perceptions about exercise and 
increasing physical activity and exercise in midlife women.  A conceptual model has 
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been developed to illustrate the relationship between benefits and barriers 
perceptions, exercise self-efficacy, lifestyle intervention and actual exercise 
behaviour. 
Chronic diseases, like cardiovascular disease and type 2 diabetes, pose a 
growing health burden on communities and individuals both globally and nationally. 
Chronic diseases are largely attributable to lifestyle risk factors including physical 
inactivity and unhealthy eating. Midlife women are susceptible to these diseases with 
many women having low levels of physical activity and unhealthy lifestyles coupled 
with rising rates of obesity and metabolic changes that occur around the time of 
menopause. There is an urgent need for evidence based health promotion 
interventions that promote the benefits and reduce barriers to exercise, and thereby 
facilitate positive health behaviour change.  
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Appendix F: Text of Exercise podcast on the website 
Exercise and healthy eating are the most important aspects of the Women’s 
Wellness Program. We will talk about healthy eating in a later podcast , but in this 
one our topic is exercise. We all know that exercise is good for our health. There are 
so many benefits for our health including: 
• Increased health and vitality 
• Healthy heart and lungs 
• Improved sleep 
• Physical strength and stamina 
• Healthy bones and joints 
• Reduced risk of illness’ 
• Improved mental health 
• Fewer menopausal symptoms 
Do you exercise regularly at the moment? If you do, then you have a good 
base to build on. If you don’t currently exercise and you feel you are very unfit or 
have some existing health problems, then we strongly recommend you get a 
medical check up just to ensure that you are well enough to start exercising. 
In this program, you don’t have to go to a gym or buy any special or expensive 
exercise equipment, we will guide you through a variety of beneficial exercises that 
can easily be done in the home or outside so no excuses not to do them! 
Current recommendations for optimal health and wellness, suggest that 
adults should aim to do 30–60 minutes of moderate to vigorous exercise on most 
days of the week. Moderate to vigorous exercise that gets you huffing and puffing is 
called aerobic exercise. Along with aerobic exercise there is also strength exercise 
and stretching exercise. 
Cardiovascular, or aerobic, exercise is any exercise where heart rate and 
breathing increases. As a person walks, runs, swims, cycles or dances, the blood 
starts circulating faster and the heart beats more quickly. The heart is made of 
muscle and, like any other muscle, as it is worked harder it gets stronger. The 
stronger a person’s heart is, the healthier it is. Aerobic exercise, therefore, is very 
important in decreasing lifestyle diseases. 
Now let’s talk about Stretching and flexibility 
Flexibility is one of the most underrated types of fitness. Stretching is 
important to help minimise injuries and to allow muscles and joints to perform their 
best range of movement. Stretching can be done as part of a cardiovascular or 
strength exercise session, or separately, in a yoga class for instance. To get the most 
out of stretches, the muscles should be warmed up. Stretching could be included at 
the end of a walk or strength training session. 
There are five important stretches which we will show you how to do and 
they are: 
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 hamstring (back of the thigh) 
 quadricep (front of the thigh) 
 gluteals (bottom) 
 shoulder 
 chest. 
It is also a good idea to incorporate some balance and strength exercises into 
a daily exercise routine. Balance exercises help prevent exercise injury and as we 
age, help to reduce our risk of injury from falls.  Strength exercises are resistance 
based exercises specifically for muscular strength development and for enhancing 
endurance of body muscles.  
Regular weight bearing exercise and strengthening work can help prevent 
osteoporosis. Stronger bones lead to a stronger musculoskeletal system-that means 
you can lift, move and enjoy recreational activities with more ease. We will show 
you how to do these and more in the e-book and journal and as you progress 
through the program.  
Just to emphasise how important physical activity is, recent research proves 
that sitting for long periods is very bad for our health. Prolonged sitting is linked to 
cardiovascular disease, diabetes, cancer, obesity, back pain and shortened life 
span]. What is really interesting is that even if a person currently exercises regularly, 
if they sit for 6 hours or more per day it can compromise their health.So  
• Think of movement as an opportunity, not an inconvenience 
• Be active every day in as many ways as possible 
• Put together at least 30 minutes of moderate intensity physical activity on 
most, preferably, all days 
• For extra health and fitness, enjoy some regular vigorous activity 
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